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In any well-made machine one is ignorant of the working 
of most of the parts–the better they work the less we are 
conscious of them…it is only a fault which draws our 
attention to the existence of a mechanism at all. 
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 CHAPTER 1. INTRODUCTION 
 
Several hypotheses have been proposed to explain the nature of the underlying deficit in 
agrammatic aphasia. These concern (1) word order, (2) sentence position, (3) time 
reference, and (4) verb inflection. None of these hypotheses have been tested in Turkish. 
In fact, these hypotheses have never all been tested on one and the same language.  
In this chapter, these hypotheses will be introduced, the relevant features of Turkish 
will be sketched out and an attempt will be made to capture the difficulties agrammatic 
speakers have with sentence production and comprehension by virtue of one deficit: an 
integration problem. This in turn leads to several research questions. The research 
questions are formulated at the end of this chapter. The next four chapters will cover 
experiments on Turkish agrammatism designed to test the differential research questions. 
In the final chapter the results will be discussed in light of the Integration Problem 
Hypothesis. 
1.1. Agrammatic (Broca’s) Aphasia 
Aphasia is a language disorder that results from damage to the language areas of the brain, 
which in most people are found in parts of the left hemisphere. Aphasia is most often a 
result of a stroke, also called a cerebro-vascular accident (CVA). It can affect language at 
all levels (speech, writing, reading and comprehension), and its nature and severity are 
dependent on the location of the damage in the brain. 
Agrammatic Broca’s aphasia is usually caused by a brain lesion in Broca’s area and 
its vicinity (Brodmann’s area 44 and 45) in the left hemisphere, although lesions in other 
parts of the left hemisphere have also been noted as causing this aphasia type. Agrammatic 
Broca’s aphasia results in difficulties with sentence production and the comprehension of 
complex linguistic structures.  
Agrammatic speech is non-fluent and characterized by omissions and/or substitutions 
of free and bound grammatical morphemes, whereas lexical words (nouns, adjectives and 
verbs) are retained (e.g., Goodglass, 1976).2 Agrammatic speech is, therefore, referred to 
as ‘telegraphic’. The patients speak in short, simple and meaningful phrases, which they 
produce with quite some effort. As the sentences the patients produce are typically 
reduced in length and complexity, they indicate a deficit at the grammatical level. 
                                                 
2 Free morphemes are functional morphemes such as prepositions, determiners and pronouns, while bound 
morphemes are inflectional morphemes such as tense and agreement on verbs. 
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Below is a speech sample from a Turkish agrammatic speaker, explaining how his 
speech problems started. 
 
‘hastalandım, elimi, bacağımı, elimi, böyle böyle, iyi iyi, elim, 
bak bak, bacak, bacak, bacak ta iyi değil, iyi değil, elim de, iyi 
değil, başım da iyi değil, burda felç felç felç oldu, anlatırım, bu, 
felç oldu, elim, ayağım, hastane, hastane, hastaneye …’ 
‘I got sick, my hand, my leg, my hand, like this like this 
(showing his hand/leg), fine fine, my hand, look look, leg, leg, leg 
as well not fine, not fine, my hand either, not fine, my head not 
fine either, here paralysis paralysis paralysis happened, I tell, this 
(showing his hand), paralysis happened, my hand, my leg, hospital, 
hospital, to the hospital …’ 
 
The patient’s speech reveals several general characteristics of agrammatic speech. 
Firstly, the patient is unable to produce a full clause, or a clause with embedding. His 
sentences are reduced in length and lack complexity. Secondly, the patient seems to have 
problems with (the retrieval of) verbs: the patient produced only two lexical verbs 3 
(anlatırım ‘I tell’ and bak ‘look’) and one auxiliary verb that was used twice (olmak ‘to 
happen’), limiting the diversity of the verbs he produced. Thirdly, the verbs he produced 
were minimally inflected. In other words, the verbs were reduced both in diversity and in 
the number of inflections. Interestingly, the patient negates his phrases using the adverb of 
negation değil, which is used to negate sentences without a verb. Finally, the rest of his 
speech consists of nouns and/or adjectives: when the patient produced a noun, he inflected 
the noun with the correct case (this is sometimes hard to evaluate in spontaneous speech 
when a verb is not produced). In sum, the speech of the patient lacks a proper clause 
structure which provides adequate morpho-syntactic relations between sentence elements. 
Obviously, the patient’s speech is affected at the grammatical level, but these patients are 
nonetheless quite good communicators. 
Agrammatic speakers with Broca’s aphasia also have problems with comprehension. 
The patients can understand single words and simple sentences and they can follow 
instructions appropriately. However, when they are addressed with complex linguistic 
                                                 
3 Hastalandım ‘I got sick’ corresponds to a nominal predicate in Turkish. 
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constructions (e.g., semantically reversible object relatives: the man who the woman 
loves), problems arise, as first observed by Caramazza and Zurif (1976).  
This thesis is about agrammatic speakers of Turkish with Broca’s aphasia. The 
patients included in the present study all used telegraphic speech and they were all 
diagnosed as suffering from Broca’s aphasia. In most production studies, the aphasia type 
under investigation is referred to as ‘agrammatic aphasia’, whereas in the comprehension 
studies, the term ‘Broca’s aphasia’ is usually used, since not all patients produce spoken 
language. We will mainly use the term ‘agrammatic aphasia’ in the sentence production 
studies and ‘Broca’s aphasia’ for the sentence comprehension study, following the usual 
terminology in the literature. 
1.2. Linguistic Framework 
According to the Minimalist Program (e.g., Chomsky, 1995), grammar consists of a 
lexicon that contains lexical entries and a computational system that employs structure 
building operations. Words are assumed to come from the lexicon fully inflected (stem + 
inflectional affixes) and they enter into derivation to form larger units (Chomsky, 1995).  
Sentences are represented by phrase structures that are assumed to be the same across 
languages in the sense that they consist of a lexical domain (Verb Phrase: VP) and a 
functional domain. The most common functional projections are CP (Complementizer 
Phrase), AgrP (Agreement Phrase), and TP (Tense Phrase). The relationship between the 
lexical and functional domains is created by the Merge and Move operations. Merge unites 
two lexical elements. This is represented in Figure 1.1, which shows a binary branching 
tree for the VP eat the apple. The verb eat is the head of the phrase and selects a 
complement the apple.4  
 
 
Figure 1.1. A VP Representation 
                                                 
4 Figure 1.1. is an X’ scheme. The complement the apple that combines with the head eat project V’. 
   V 
  eat 
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The operation Move is responsible for moving the lexical elements from their 
original position to another position in the sentence, but always to a higher position in the 
syntactic tree since movement has to be upwards. For example, in the sentence, ‘is the 
man ti eating an apple?’ the auxiliary is has been overtly moved from its original position 
as indicated by ti to the clause initial position. Thus, the auxiliary is is pronounced clause 
initially, rather than at the original position – which is called the trace (t). Both heads and 
larger units (e.g., phrases that contain a head and one or more complements) can move. 
Therefore, it is movement that derives word order variation within and across languages 
(Chomsky, 1995). However, there are movements that do not affect the word order of a 
sentence. 
Movement is always motivated by feature checking requirements. Only the elements 
that have lexical content can move. That is, lexical elements move to functional domains 
to check their inflectional features. The inflectional features of the moved lexical element 
are compared to those represented in the functional domain with the assumption that they 
match. Once features are checked, they are deleted. This is called feature checking 
(Chomsky, 1995). For example, the verb moves to T to check its Tense features, as 
indicated by the dashed arrow in Figure 1.2 that show a right-branching tree in a verb final 
language. If the features that are shared are not deleted, the derivation crashes. Feature 
checking operation is invisible at the surface level and therefore, it does not change the 
word order of a sentence. 
 











In the Minimalist Program, linguistic structure is a mediator between the two abstract 
levels of linguistic representation: the Phonetic Form (PF) – the representation of sounds – 
and the Logical Form (LF) – the representation of meaning (Chomsky, 1995). For 
example, a movement is ‘overt’ if it has a phonological (and a semantic) effect, meaning 
that the movement has influenced the word order of the sentence (e.g., a verb or a noun 
phrase (NP) is pronounced at a place other than its original position). A movement is 
called ‘covert’ if it has no phonological (but only a semantic) effect. We will use the 
theory to test our hypotheses on agrammatic performance. 
1.3. Linguistic Theories of Agrammatism 
In this section, six linguistic theories of agrammatism will be introduced. These theories 
are the following. (1) The Economy of Derivation (Hagiwara, 1995); (2) The Tree Pruning 
Hypothesis (Friedmann & Grodzinsky, 1997); (3) The Tense Underspecification 
Hypothesis (Wenzlaff & Clahsen, 2004, 2005); (4) The Tense and Agreement 
Underspecification Hypothesis (Burchert, Swoboda-Moll & De Bleser, 2005); (5) The 
Derived Order Problem Hypothesis (Bastiaanse & Van Zonneveld, 2005); and (6) The 
Trace Deletion Hypothesis (Grodzinsky, 1995). Some of these theories assume 
agrammatism to be a representational deficit (Friedmann & Grodzinsky, 1997) whereas 
others assume that it is a processing deficit (e.g., Bastiaanse & Van Zonneveld, 2005; 
Burchert et al., 2005). According to representation accounts, grammatical representations 
are lost in agrammatism and are therefore no longer available to the patients. Processing 
accounts, however, suggest that the patients have intact linguistic representations but with 
limited computational resources to fully exploit them. If the former approach is correct, 
then agrammatism is an all or nothing phenomenon – a patient can either represent a 
functional element or not. In contrast, if the latter approach is correct, then a patient might 
show some variation in his/her use of a particular functional element based on the 
structure of the clause (e.g., linguistically simple versus complex). In sum, whether the 
deficit is approached as being a representational or a processing problem results in 
different predictions about the syndrome.  
1.3.1. The Economy of Derivation 
Hagiwara (1995) was one of the first to examine the status of functional categories and 
their projections systematically in agrammatic speech. Within the framework of the 
Minimalist Program (e.g., Chomsky, 1995), Hagiwara (1995) proposed that the lower the 
position of a functional head and its projection in the phrase structure are, the more 
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accessible they are to a patient. This theory is based on the analysis of Japanese 
spontaneous speech and an acceptability grammaticality judgment task, both examining 
the availability of functional categories and their projections in agrammatism. 
In Japanese, the hierarchical order of functional categories is assumed to be CP – 
AgrSP – TP – NegP – AgrOP – VP. Hagiwara (1995) found that lower functional 
projections such as TP and NegP were resistant to brain damage although functional 
projections higher than those, such as AgrSP and CP, were no longer available. This in 
effect meant that patients frequently omitted complementizers and subjects in obligatory 
contexts, whereas tense inflection remained available. Interestingly, none of six patients 
examined could handle elements in C but not those on Tense. The hypothesis – that higher 
nodes are less available to the patients – was supported by the grammaticality judgment 
data. For instance, agrammatic speakers had more difficulties in detecting the 
ungrammaticality of (1) incorrect use of a subject particle, compared to (2) mismatch 
between tense and adverb, since the functional categories in (1) are related to higher nodes 
– AgrSP than in (2) – TP. 
 
(1) Saburo-*no/ga    marason-de  yuusho-sita 
      Saburo-*genitive/nominative   marathon-at   win-past 
     ‘Saburo won the marathon’ 
 
(2) Taro-wa     kinoo    ryokou-ni  dekake-*ru/-ta 
      Taro-TOP      yesterday  a trip-to   go-*present/-past 
     ‘Taro *go/went on a trip yesterday’ 
 
Furthermore, Hagiwara (1995) found that severely impaired patients performed 
poorly in all functional categories while less impaired patients had access to more 
functional categories. She therefore suggested that there is a relationship between the 
severity of the impairment and the level of accessibility of a head: the more severe the 
impairment is, the less accessible the functional nodes are to the patient. This results in 
variability in performance of the production or comprehension of a particular functional 
category. However, this variability should exist only among patients, since impairment has 
degrees, but not within a patient, because a node generating a functional category and its 
projection can either be available to a patient or not.  
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Although Hagiwara (1995) stated her hypothesis in Minimalist terms – that the top of 
the tree is more costly because it requires more merge than the lower parts of the tree – 
this does not explain why higher nodes are less accessible. It could be a problem with the 
phrase structure itself, implying that the top of the tree is missing and thus the phrase 
structure is incomplete. Alternatively, it could be that the patients can construct the full 
phrase structure but the heads cannot be accessed. The former makes lexical insertion 
impossible, whereas in the latter, it is the functional heads that are inaccessible to their 
elements in the lexicon. Hagiwara (1995) states that the latter is a more likely option, since 
one of her patients judged C related well-formed sentences as grammatical most of the 
time, suggesting that C was not absent in the patients’ representation; but it is quite hard to 
tell. In either case, it is not the concept or content of functional categories (i.e. what they 
express, how they function or whether they are used in linguistically simple or complex 
sentences) that is assumed to be difficult but their position in the phrase structure. 
Obviously, the hypothesis brings forth an important assumption which states that not 
all functional categories are equally impaired in agrammatism. This is interesting in that 
not only do not all the languages have the same functional categories but also, the position 
of the functional categories in the syntactic tree could vary based on the linguistic 
framework followed. For example, Friedmann and Grodzinsky (1997) posited the Tree 
Pruning Hypothesis, again on the assumption that the top of the tree is more difficult for 
patients, but the authors worked within a different linguistic framework that orders 
functional categories differently. This is discussed in the next section. 
1.3.2. The Tree Pruning Hypothesis  
Friedmann and Grodzinsky (1997) and Friedmann (2000), contrary to the findings of 
Hagiwara (1995), found that their Hebrew and Arabic speaking patients produced more 
tense than agreement errors (see 3 and 4, respectively). 
 
(3) Axhav ha-yeled holex. Gam etmol ha-yeled ---- (halax). 
     Now the boy walks. Yesterday the boy too ---- (walked). 
 
(4) Axhav ha-yeled holex. Berega ze gam-yeladim ---- (holxim) 
     Now the boy walks. Right now the boys also ---- (walk). 
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In order to account for the dissociation between tense and agreement, the authors 
followed Pollock (1989) in assuming that tense and agreement are represented separately 
in a phrase structure and that the Tense node is located above the Agreement node. The 
authors then suggested in their Tree Pruning Hypothesis (TPH) that agrammatic phrase 
structure is pruned from the T node up, thus including CP. This is shown in Figure 1.3, in 
which the arc shows the pruning site. Nodes above the arc (TP and CP) are pruned from 
the patients’ representation whereas nodes below the arc (AgrP and below) are available to 
patients. Note that tree pruning is only relevant to speech production, according to 
Friedmann and Grodzinsky (1997). 
 
Figure 1.3. Pruned syntactic representations (Friedmann & Grodzinsky, 1997) 
 
The pruning causes the patients to have no representations for TP and CP nodes. This 
in turn explains why Hebrew patients have more difficulties in producing elements 
inflected for tense than for agreement inflection: the patients can project AgrP and 
agreement is thus intact. However, they cannot project TP and tense is therefore impaired. 
One consequence of the TPH is that all finite verbs must be difficult to produce for 
patients because, according to linguistic theory, all finite verbs move from the V to the T 
node for feature checking (i.e. finite verbs check their tense and agreement features). Since 
the patients cannot represent the T node, they cannot move the verb to the relevant node or 


















under the standard linguistic theories, a deficient T assumes a deficient Agr.5 However, 
this is exactly why the TPH follows Pollock (1989). 
The inaccessibility of higher nodes in the syntactic tree has consequences for 
syntactic structures that are related to these nodes: syntactic structures that require higher 
nodes are impaired while those that relate to lower ones are intact. For example, in 
German and Dutch, the base order is Subject-Object-Verb (SOV). However, finite verbs 
overtly move from their clause-final positions to the second position in the main clause 
(Verb Second: SVO), as shown in (5), in which t shows the original position of the verb 
coindexed with the moved position. 
 
(5) de man eeti de appel ti 
                       
     ‘the man eats the apple’ 
 
The finite verb in Verb Second constructions moves from V to T and C respectively. 
However, since TP and CP are not available, the patients cannot move the verb to the 
relevant nodes and leave the verb uninflected in the clause-final base position. Matrix 
verbs were found to appear in infinitive form in clause-final position (Bastiaanse & Van 
Zonneveld, 1998; Kolk & Heeschen, 1992). In sum, impairment in terms of the tree 
prevents finite verbs from being correctly inflected and positioned, causing problems with 
derived word order such as Verb Second. 
It is important to realize that the TPH implies that the positions low in the syntactic 
tree are accessible. Therefore, no errors will be made in these lower parts. This implication 
has been challenged by Bastiaanse, Koekkoek & Van Zonneveld (2003), which is 
discussed in the next section.  
1.3.3. The Derived Order Problem Hypothesis 
The basic assumption of the Derived Order Problem Hypothesis (DOP-H) is that all 
languages have a base word order. For example, English has SVO (subject-verb-object) 
and Dutch has SOV (subject-object-verb) as base order and all other word orders are 
derived. The DOP-H assumes that all sentences with derived order are more difficult to 
                                                 
5  Chomsky (2000) argues that Tense and Agreement are different syntactic elements. Tense is the 
interpretable feature of T, and Agr is an uninterpretable feature that does not head a separate functional 
category of its own. In other words, if T is deleted Agr cannot operate either because the host for verb’s 
person and number features has been deleted.  
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produce and to comprehend than sentences with base word order for agrammatic speakers. 
For example, the base order in Dutch is visible in the embedded clause (SOV: …dat de 
man de appel eet, Lit: ‘... that the man the apple eats’). However, the order of the main 
clause (SVO) is derived by overt verb movement (de man eeti de appel ti , ‘the man eats 
the apple’), as explained earlier. Bastiaanse et al. (2002a) found that Dutch patients have 
more problems with (finite) verb inflection and/or word order in main clauses than in 
embedded clauses. The authors thus proposed that not all finite verbs are difficult but that 
those that are overtly moved are more difficult than those in their base positions. 
In a subsequent study, Bastiaanse & Thompson (2003) showed for English that (1) 
sentences with auxiliary movement, as in yes/no questions (e.g., Isi John ti reading a book?) 
were more difficult to produce than sentences in base order and that (2) there was no 
difference in the production of the Verb in I (e.g., John reads the book) and Verb in V (e.g., 
John is reading the book) in English, although Tense is supposed to be part of the I (= Agr, 
T) node. The authors therefore suggested that the deficit is not related to the position in the 
syntactic tree but rather to movement. Sentences with moved elements, thus in derived 
order, are more difficult than sentences with base order for agrammatic speakers. This idea 
was further tested with sentences with object scrambling, low in the syntactic tree. If 
derived order is difficult, then sentences with a scrambled object should be impaired. For 
Dutch patients, object scrambling – moving the object over the adverb (e.g., Jan heeft het 
boeki gisteren ti gekocht, Lit: ‘John has the book yesterday bought’) – was found to be 
impaired (Bastiaanse et al, 2003).  
Consequently, the DOP-H is not focused on one position in the tree but simply posits 
that sentences with derived order (sentences in which the order is different from the base 
order) are more difficult to produce and to comprehend for agrammatic speakers. The 
DOP-H thus takes only overt movement into account and is free from other types of 
linguistic movements, such as covert movement that does not have an effect on the order 
of the surface elements (e.g., covert feature checking). 
Note that the DOP-H is restricted to word order. It says nothing on verb inflection as 
such, recognising only that moved inflected verbs are more difficult than inflected verbs in 
base position. However, problems with verb inflection – specifically those related to Tense 
– are in fact not limited to sentences with a derived order. Wenzlaff and Clahsen (2004, 
2005) present a different perspective to account for tense-related problems in agrammatic 
aphasia in general.  
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1.3.4. Tense Underspecification Hypothesis  
Wenzlaff and Clahsen (2004) tested tense and agreement in production and 
grammaticality judgment in German-speaking patients. The patients were presented with 
sentences printed on cards in tense and agreement conditions. The sentences each 
contained a gap and the patients were asked to select a verb from a set of candidate verbs 
to fill in the gap. An example for the tense (6) and agreement (7) conditions is given below. 
 
(6) Tense Condition 
 
(7) Agreement Condition 
 
For tense, there was no difference between the past and present. However, the 
authors found tense to be more impaired than agreement in both modalities.  
The authors also tested grammatical mood (Wenzlaff & Clahsen, 2005) in if-clauses 
(‘If you had been reliable, you would have waited’), when-clauses (‘when I was sad, I 
cried’) or unreal wish clauses (‘if only she were a little more independent’). Example 8 is 
an example of if-clauses. The other clause types were tested with the same methodology. 
 
(8) If-clause condition 
 
 
(*have-2 sg./would have-2 sg.) 
(If you-sg. reliable been had,
 you-sg ----waited.) 
Wenn du zuverlässig gewesen  
wärst,---- du gewarted. 
hast hättest 
    Du ---- die Akten.  (You-sg ---- the files.) 
ordnet ordnen ordnest 
(* ordnet=arrange-3 sg. pres.)
(* ordnen=arrange-infinitive)
(ordnest=arrange-2 sg. pres.) 
 
Letzten Monat ---- er seine Pläne. (Last month he ---- his plans.) 
änderte ändert (änderte=change-3 /1sg. past) 
(*ändert=change-3 sg. pres.) 
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Notice that the verbs that were presented to the patients were already inflected. 
Interestingly, they also tested Verb-Second in German and found that some patients were 
impaired in this operation. However, they did not include movement impairments as such 
as part of their hypothesis (see below), and therefore, this will not be considered further in 
this section.  
According to Wenzlaff and Clahsen (2005), the idea of dissociation observed 
between some inflectional elements such as tense and agreement can be maintained if it is 
assumed that T/Infl contains uninterpretable agreement features along with interpretable 
tense and mood features, following a feature checking model in line with Chomsky (1995). 
The authors suggest that among the interpretable features of T/Infl, mood distinctions are 
primary and tense distinctions are secondary. In other words, mood distinctions are more 
basic than tense oppositions. This is illustrated in Figure 1.4. 
 
 
Figure 1.4 The representation of T/Infl (Wenzlaff & Clahsen, 2005) 
 
The authors (Wenzlaff & Clahsen, 2005) presented a different perspective on verb 
finiteness phenomena, where primary agreement and mood distinctions are maintained in 
agrammatic aphasia, while secondary distinctions between [+past] and [-past] are lost. 
This is known as the Tense Underspecification Hypothesis (TUH), based on the finding 
that German agrammatic speakers have selective problems with tense but not with 
grammatical mood (Wenzlaff & Clahsen, 2005) and agreement morphemes (Wenzlaff & 
Clahsen, 2004). The TUH relates problems with Tense to the T/INFL node in the syntactic 
tree and suggests that problems with Tense are modality independent.  
        [+ interpretable]                  [- interpretable] 
 [+ irrealis]   Mood      [- irrealis] 
 
 
 [+/- past ]     Tense      [+/- past] 
Agreement features of V
 T / INFL
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However, the TUH was not supported by the German data of Burchert et al. (2005), 
who argued against the idea that the dissociation between tense and agreement is always 
unidirectional.  
1.3.5. Tense and Agreement Underspecification Hypothesis  
Burchert et al. (2005) tested tense and agreement in German agrammatic aphasia using a 
similar test design to that of Wenzlaff and Clahsen (2004, 2005). The patients were asked 
to select one of the inflected verbs to fill in a gap in tense (from past to present tense or 
from present to past tense) (see 9) and agreement (person and number agreement) (see 10) 
conditions.  
  
(9) Tense Condition  
 
(10) Agreement Condition 
 
There was no preference for past or present tense. However, for tense and agreement, 
the authors found bidirectional individual variation, although there were no differences 
between tense and agreement at the group level. In other words, some patients were better 
at Tense whereas others were better at Agreement, and some patients scored similarly for 
Tense and Agreement.  
Consequently, Burchert et al. (2005) formulated their Tense and Agreement 
Underspecification Hypothesis (TAUH), which suggests that the representations of certain 
inflectional features – tense and agreement – are unsystematically underspecified (e.g., 
bearing no -/+ value) in agrammatic aphasia. A selective underspecification of Tense or 
 
 (Today buy  you-2 sg. the car. 
  Today ---- you-2 pl. the car.)  
(buy=target) 
(* buy-2 sg.) 
(*bought=participle)
    
kauft kaufst gekauft 
Heute kaufst du das Auto. 
  Heute ---- ihr das Auto. 
 
(Yesterday was looking for I the director. 
Tomorrow ---- I  the director.) 
 
 (seek-1 sg.= target) 








Gestern suchte ich den Direktor.
Morgen ---- ich den director. 
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Agreement gives rise to impaired Tense or Agreement morphology, simultaneous 
underspecification of Tense and Agreement results in Tense and Agreement impairment, 
or alternatively both features (Tense and Agreement) could remain relatively unimpaired.  
The authors relate problems to T and/or Agr, although no pruning is assumed: 
underspecification does not constrain the set of relevant specifications at T/INFL when 
there is a difficulty with Tense and/or Agreement. TAUH is meant for production.  
What the TPH and TAUH have in common is that they only describe production. The 
DOP-H and TUH are overarching and predict problems in both production and 
comprehension. An influential theory that only pretends to cover the comprehension 
deficit at the sentence level is the Trace Deletion Hypothesis. 
1.3.6. Trace Deletion Hypothesis  
Trace Deletion Hypothesis (TDH) was formulated by Grodzinsky in 1984 and has been 
revised several times since then (e.g., Grodzinsky, 1995; Drai & Grodzinsky, 2006). It is 
based on the observation that patients have problems in understanding semantically 
reversible sentences such as reversible object relatives (e.g., the woman who the man 
rescues). When such sentences are presented orally and the patients have to choose 
between two pictures, as in Figure 1.5, they perform at chance level. 
 
 
Figure 1.5 Example stimuli used in comprehension tests. 
 
Traces of moved elements are crucial for the correct interpretation of a sentence. 
Verbs assign thematic roles to arguments in their base positions. Moved arguments receive 
their thematic roles through their connection to the trace position. In other words, when an 
element is moved, it leaves a trace (t) at the original position of that argument (see 11). 
This trace is coindexed (i) with its antecedent ‘the woman’. Thematic roles are assigned to 
the trace (this is the original position of the argument before the movement: ‘the woman’ 
receives the theme role) and the trace transmits the thematic role to the moved argument, 
which is coindexed to the trace. 
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(11) the womani whoi the man rescues ti 
 
Grodzinsky’s TDH (1995) suggests that argument traces (A-traces) are lost in the 
agrammatic representation. Consequently, they cannot assign the correct thematic role to a 
moved argument. For example, in (11) the moved argument ‘the woman’ cannot be 
assigned a thematic role. The patients thus use a default strategy to guess the thematic role 
in semantically reversible sentences, as explained below. 
Now they are confronted by a sentence representation where one NP has no thematic 
role. According to Grodzinsky (1995) they use a ‘default strategy’. If an argument has no 
thematic role, it is assigned a role based on its position in the sentence. For example, in 
(11) ‘the woman’ has no role because its trace has been deleted, and ‘the woman’ thus 
receives an agent role because in English the first NP is usually an agent. Now there are 
two agent roles, one for ‘the man’, which receives its role from the verb, and one for ‘the 
woman’, which receives its role by default strategy. The patient has to guess and this 
results in chance level performance, which is usually observed for this kind of sentence.  
Although traces remain in theta-positions in both subject-extracted (active clauses: 
‘the man rescues the woman’; subject relative clauses: ‘I see the man who rescues the 
woman’; subject clefts: ‘it is the man who rescues the woman’) and object-extracted 
clauses (passives: ‘the woman is rescued by the man’; object relatives: ‘I see the woman 
who the man rescues’; object clefts: ‘it is the woman who the man rescues’), the patients 
perform better in the former sentence type than the latter. The TDH, which assumes that 
all argument traces are lost in agrammatic sentence representations, accounts for this 
pattern by virtue of the default strategy: in subject extracted clauses, the verb assigns the 
theme role to the object and the moved argument receives an agent role by default strategy. 
This strategy results in the correct interpretation of the sentences and thus in above chance 
performance. However, in object extracted sentences, there are two agent roles; one is 
assigned by the finite verb to the subject of the embedded clause and the other to the 
moved object by default strategy, as explained in (11). This results in chance performance 
as a consequence of guessing between two agents.  
These are the basic ideas of the TDH (Grodzinsky, 1995) (hereafter old TDH). The 
latest variant of the hypothesis (new TDH: Drai & Grodzinsky, 2006) will be mentioned in 
Chapter 5, in relation to another relevant parameter: case information. 
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1.3.7. Summary 
We have described six theories. These theories can be grouped differently based on which 
modality they focus on: production (TPH and TAUH), comprehension (TDH), or both – 
overarching hypotheses (Hagiwara, DOP-H and, TUH).  
These theories also differ in their general approach to agrammatism, representation 
versus processing, and therefore, some of these hypotheses are more representation based 
(impaired syntactic nodes: TPH, Hagiwara; or traces: TDH) and others more processing 
based (DOP-H, TUH, and TAUH). That is, they assume problems in implementing 
grammatical knowledge resulting in difficulties with movement operations or rule 
applications in the face of preserved representations. Table 1.1 provides an overview of all 
the theories mentioned. 
 
Table 1.1. Overview of linguistic theories of agrammatism 
 production comprehension focus 
Hagiwara + + high nodes 
TPH + - high nodes 
DOP-H + + derived structure 
TUH + + tense 
TAUH + - tense and agreement 
TDH - + A-traces 
 
1.4. Studies of Verb Inflection and Word Order 
Several studies reported that tense inflection is impaired in structured tests or in 
spontaneous speech (e.g., for Spanish: Benedet, Christiansen & Goodglass, 1998; for 
French: Nespoulous et al., 1990; for Catalan and Spanish: Ferreiro, 2003; for German: 
Wezlaff & Clahsen, 2004; for Greek: Tsapkini et al., 2001 and Stavrakaki & Kouvava, 
2003; for Dutch: Bastiaanse, 2008). 
If Tense is problematic due to its high position in the tree (Friedmann & Grodzinsky, 
1997) or because Tense is underspecified (Wenzlaff & Clahsen 2004, 2005; Burchert et al., 
2005), then there should be no dissociation between different tense forms – i.e. present, 
past and future tenses – or within the same tense form. Interestingly, in an elicitation study 
Tsapkini et al. (2001) found that Greek patients fail to produce the required perfective 
Tense form most of the time and used present and imperfect past tense forms instead. 
Apart from that, Stavrakaki and Kouvava (2003) found that past tense is more difficult 
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than present tense for Greek in spontaneous speech. It is unclear how these findings fit 
with theories that suggest that the T node is impaired or T is underspecified. 
Recently, Bastiaanse (2008) tested time reference with finite and non-finite verbs. 
She found that the forms referring to the past were more difficult, both for finite verbs 
(third person singular past tense) and non-finite verbs (participles) compared to forms that 
refer to the present, both for finite verbs (third person singular present versus past tense) 
and non-finite verbs (infinitives versus participles). The author concluded that it is not 
Tense as such but time reference through verb inflection, particularly reference to the past, 
that is more difficult. These findings are interesting because if time reference through verb 
inflection is the problem, then problems with tense can neither be accounted for in terms 
of tree position nor by underspecification of tense features. We will discuss this study and 
its implications further in Chapter 4.  
Several studies also showed that movements that relate to high nodes (e.g., CP) in the 
syntactic tree are impaired (e.g., wh-questions for Hebrew and Arabic: Friedmann, 2000; 
yes-no questions for English: Bastiaanse & Thompson, 2003). Agrammatic speakers also 
have problems with scrambled objects in Dutch and in German (Bastiaanse, Koekkoek & 
Van Zonneveld, 2003; Burchert, 2007 respectively). It is unclear whether these findings 
are due to inaccessible nodes in the tree or because of difficulties with overt movement in 
general.  
The comprehension of sentences with traces in theta-positions are also impaired and 
several studies show that comprehension of subject-extracted clauses are better preserved 
than the object-extracted clauses (for French: Caplan et al., 1985; for Serbo-Croatian: 
Lukatela, Shankweiler & Crain, 1995; for Spanish: Beretta, Pinango, Patterson & Harford, 
1999; for Hebrew: Friedmann & Shapiro, 2003; for German: Burchert, De Bleser & 
Sonntag, 2003; for Dutch: Bastiaanse & Edwards, 2004). Note that the difficulty with 
derived order holds regardless of whether a language has overt case marking (e.g., Hebrew, 
German, Serbo-Croatian) or not (Dutch). However, the relationship between movement or 
traces and case in sentence comprehension is not yet clear, since these studies focused 
only on sentences with varying word orders but not with varying case information. This 
will be discussed in Chapter 5. 
From the findings above, we can conclude that there are two main problems in 
agrammatic Broca’s aphasia: derived word order and verb inflection, including for time 
reference. Specifically, (1) base and derived order are produced and understood differently 
and (2) expressing tense or time reference in general through verb inflection, particularly 
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reference to the past, is impaired. Accordingly, base order and present tense/time reference 
seem to be easier structures for patients. However, there is no neurolinguistic theory that 
predicts impairments in both of these factors, though it is obvious that neither derived 
order nor time reference through verb inflection alone can account for the data discussed 
earlier. Indeed, these two independent factors – derived word order and time reference 
through verb inflection – cannot cover the possible interactions between word order and 
verb inflection, and their relation to case. These issues will be addressed in this thesis and 
will be studied for Turkish – a language with free word order, overt case marking and a 
very rich verb inflection paradigm – leading to the formulation of a sentence frame that is 
easy to produce and to comprehend for the patients, taking both neurolinguistic findings 
and the characteristics of Turkish grammar into account.  
1.5. Turkish Grammar 
Turkish is a language with a relatively free word order and agglutinating word structure. 
Partially due to its typological properties, such as its basic word order (subject–object–
verb: SOV), Turkish has a very rich inflectional system: tense, aspect, modality and 
subject agreement are marked on the predicate (see 12); number, the possessive and the 
morphological case that marks grammatical functions is marked overtly on nouns (see 13). 
There is no gender in Turkish. Turkish is also a pro-drop language, meaning that subjects 
and/or objects can be null, as can other nominal expressions introduced earlier in the 
context. These characteristics cause morphology and syntax in Turkish to interact 
significantly with understanding and sentence production, as will be further explained in 
sections 1.5.1 and 1.5.2.  
 
(12) tanış- tır- ıl-     ma- dığ-    ımız-    dan 
       introduce- rec- caus-   neg- part-    plr poss-  abbl6 
      ‘since we were not introduced to each other’ 
 
 
(13) rüya- lar- ımız-    da- ki-  ler- le 
       dream- plr- plr poss -    loc- rel- plr- com7 
       ‘with those who are in our dreams’ 
 
                                                 
6 Rec=reciprocal; caus=causative; neg=negative; part=participle; plr poss=plural possessive.  
7 Plr=plural; plr poss=plural possessive; loc=locative; rel=relative; com=commutative. 
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Word order is free in Turkish. Therefore, in a sense, morphology determines the 
phrase structure, allowing and constraining the use of base and derived word orders 
through syntactic processes. This is explained in section 1.5.1. 
1.5.1. Word Order 
The base word order in Turkish is SOV (Erguvanlı, 1984); all other word orders being 
derived (see 14a–e) by syntactic processes such as object scrambling (see 14a). A simple 
sentence following subject-object-verb can have six different surface orders, as shown 
below.  
 
(14) adam   elma-(y)ı      yi-yor 
       man-nom    apple-acc     eat-aspect/agr 
       ‘the man eats the apple’ 
  
a. elmayı    adam yiyor OSV 
b. adam    yiyor elmayı SVO 
c. elmayı    yiyor adam OVS 
d. yiyor    adam elmayı VSO 
e. yiyor    elmayı adam VOS 
 
According to Erguvanlı (1984) there are three argument positions in a Turkish 
sentence: sentence initial, immediate preverbal and postverbal. These argument positions 
have pragmatic consequences for topic, focus8 and background respectively, based on 
syntactic processes such as object scrambling, also known as topicalization (see 14a). 
Turkish has a rich case paradigm. Word order and case inflection are closely bound in 
Turkish: it is the presence of overt case marking that allows for word order flexibility.  
1.5.2. Case Marking 
There are six cases in Turkish (nominative: -∅; accusative: -I; genitive: -In; dative -E; 
locative: -DE; ablative: -DAn). Case is marked by a specific suffix on the noun (as well as 
on adjectives and pronouns) except for the nominative (nom), which is inflected as a zero 
morpheme. In main clauses, the subject is generally inflected in the nominative case and 
                                                 
8 The immediate preverbal position is the default Focus position but not the only focus position. Göksel and 
Özsoy (2000, 2003) shows that Turkish has a focus field in the preverbal area rather than a single focus in 
the immediate preverbal position.  
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the object is inflected in the accusative case.9  Accusative case marks definiteness in 
Turkish since Turkish does not have a definite article. Constituents can easily be 
scrambled when there is overt case marking. 
However, when constituents are not overtly marked for case, not all word orders are 
allowed. For example, if the object is not inflected in the accusative, only (base) SOV and 
(derived) OVS orders are grammatical, while the rest of the derived orders (OSV, SVO, 
VSO and VOS) are ungrammatical (see 15, *=ungrammatical). This is because the object, 
which is not overtly case marked (= the indefinite object) has to be placed immediately 
left of the verb (Erguvanlı, 1984). Obviously, word order and case interact significantly in 
Turkish. 
 
(15) adam   elma   yi-yor 
       man-nom   apple10         eat-aspect/agr 
       ‘the man eats an apple’ 
 
a. *elma    adam   yiyor *OSV 
b. *adam    yiyor elma *SVO 
c.   elma    yiyor adam   OVS 
d. *yiyor    adam elma *VSO 
e. *yiyor    elma adam *VOS 
 
An interaction between word order and case is also seen in subordinate relative 
clauses.11 For example, in both subject (16) and object (17) relative clauses, word order 
within the NP is derived due to the relativization process ([NP OVS] and [NP SVO]) 
through rightward movement. 12  However, the nominative case on subjects and the 
                                                 
9 Null (unmarked) case is also used to mark indefinite/non-referential objects (e.g., çocuklar elma yedi, 
children-nom-plural apple eat-past, ‘the children ate an apple’). 
10 When the case on the object is null, this is sometimes analyzed as noun incorporation.  
11 Word order variation is also allowed in embedded clauses (e.g., gerunds or complements). Apart from that, 
sentential adjuncts and adverbials can also scramble. However, these will not be covered in the present study. 
12 In his 1994 monograph ‘The Antisymmetry of Syntax’, Kayne argues that all phrases whose surface order 
is not specifier-head-complement, that is SVO, have undergone movements which disrupt this underlying 
order. Head final languages such as Turkish, Korean and Japanese, however, provide ample evidence 
contrary to this claim. In such languages, relative clauses precede their head, for instance. Deriving such a 
word order requires unmotivated complex movements. Consequently, few linguists working on verb final 
languages adopt Kayne (1994). For arguments from Korean and Japanese against Kayne (1994), see 
Whitman (2001). 
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accusative case on objects are not strict in Turkish.13 Note that Turkish uses participle 
(part) verbs in relative clauses, as shown in (16) and (17). Participles are formed by 
specific suffixes added to the verb stem (e.g., –DIK for the past, –EcEK for non-past i.e. 
future). Similar morphemes, particularly –DIK and –ECEK are also used to nominalize 
predicates in complement clauses (see 18). In a complement clause, however, word order 
is not derived (i.e. SOV). The uppercase letters in the participle morphemes represent 
underspecified phonemes subject to vowel harmony and other morpho-phonemic rules in 
Turkish.  
 
 (16) resim   çizen   Ali 
        picture   draw-part Ali 
       ‘Ali who draws the picture’ 
 
(17) Ali’nin  çizdiği14          resim 
       Ali-gen  draw-part-agr   picture 
       ‘the picture that Ali has drawn’ 
 
(18) Ali’nin  resim   çizdiğini              biliyorum 
       Ali-gen  picture  draw-part-agr-acc   know-prog-1sg 
       ‘I know that Ali draws the picture’ 
 
The function of inflections in Turkish is not limited to grammatical characterizations. 
For example, verb inflection and case marking on nouns (Aygen, 1999; Aygen, 2007) can 
convey semantic information as well. For instance, verbs in Turkish are inflected for time 
reference reasons. 
1.5.3. Time Reference  
In Turkish, time reference is expressed through verb inflection. Both finite verbs and 
participles can express a time frame. Finite verbs15 express time through tense/aspect 
                                                 
13 In object relatives and complement clauses, the subject is in the genitive case. These variations will be 
discussed in the relevant research chapters. 
14 The finite predicate in declarative and conditional sentences is inflected for specific agreement paradigm 
(1sg: -Im, 2sg: -sIn, 3sg (-∅), 1pl:-Iz, 2pl:-sInIz, 3pl:-lAr). The participle suffix –DIK agrees in person and 
number (1sg: - Im, 2sg: -In, 3sg: -sIn, 1pl:-ImIz, 2pl:-InIz, 3pl:-lArIn) (see Aygen, 2004; 2005 for agreement 
paradigms). 
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inflection in the declarative mood (e.g., for past –DI, for non-past –EcEK) (see 19 for 
past). Participles express time by specific nominalizer inflections (e.g., for past –DIK; for 
non-past i.e. future –EcEK) (see 20 for past). Time reference in Turkish is thus a 
morphological process.  
 
(19) finite verb [+ tense ] 
 arkadaş-ım-ı  çağır-dı-m  
 friend-lsg-acc  call-perfect-1sg  
 ‘I called my friend’ 
 
(20) participle [ – tense ] 
       çağır-dığ-ım      arkadaş-ım  
       call-perfect-1sg    friend-lsg 
      ‘the friend who I have called’ 
 
The notions of tense and time reference are closely related to the grammatical aspect 
in which the characteristic of an event (e.g., being progressive, completed or iterative) is 
expressed. For example, the sentences ‘I called my friend’ and ‘I was calling my friend’ 
differ in aspect: the former is in the perfect (completed) while the latter is in the imperfect 
(incomplete and progressive) aspect, although both use past tenses. In many languages 
including Turkish, tense and aspect are fused or only one is used overtly.16  
A speaker should use tense/aspect on any verb form with a time reference to express 
modality – his/her subjective attitude to the speaker’s commitment to the truth of the event 
(Lyons, 1977). Epistemic modality determines how much confidence or certainty the 
speaker has about his/her proposition. ‘Certainty’ has degrees expressed both 
grammatically by modal verbs (e.g., ‘he must be at home’ versus ‘he might be at home’) 
or lexically by adverbials (e.g., ‘he is certainly happy’ versus ‘he is possibly happy’). For 
example, the past tense is also a kind of epistemic modality (Aygen, 2004; following 
Lyons, 1977) since it indicates the ‘certainty’ of the speaker towards the proposition 
expressed (e.g., ‘he was at home’) as opposed to the future that can never be certain (e.g., 
                                                                                                                                                   
15 Substantive predicates (nouns, adjectives) can also be inflected for time (e.g., hasta-(y)dı-m, sick-past-1sg., 
‘I was sick’). However, in this thesis, only finite verbs inflected for tense and participles that are not 
inflected for tense will be discussed. 
16 In Turkish, -Iyor (e.g. gel-iyor, ‘come-aspect/3 sg’: ‘he comes’) is only an aspect with null tense, implying 
the present. –DI is perfect and past (e.g. gel-di, come-perfect/3 sg: ‘he came’). 
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‘he will be at home’), since the future is a predication. Accordingly, past time encoded in 
verb forms (with certainty of past) makes the situation remote in contrast to the present 
and the future, which are non-remote (Lyons, 1977).17 Note that all verb forms are non-
periphrastic in Turkish. 
In sum, time reference is expressed through verb inflection in Turkish. Tense and/or 
aspect and modality are closely related topics: the past expresses the perfect aspect – as 
opposed to the future, which expresses the imperfect aspect – with a finite verb or a 
participle, based on how much certainty a speaker has about his/her proposition. Only the 
past is remote. 
1.6. Towards a new theory 
Turkish has many interesting characteristics for testing neurolinguistic theories: Turkish is 
(1) a free word order language – there is a base SOV order and other possible orders can 
be derived. Turkish is (2) a morphologically rich language, for example reflected by a rich 
verb inflection paradigm and overt case-marking. Turkish expresses (3) time reference by 
verb inflection for both finite verbs, inflected for tense and aspect, and participles that lack 
tense. These morpho-syntactic properties make Turkish an excellent language for studying 
theories of agrammatic production and comprehension: Turkish provides a rich laboratory 
for investigating the availability of movement and lack thereof, and grammatical and 
agrammatical structures in aphasia data.  
According to the literature, derived order and time reference through verb inflection 
are difficult for patients. This could be due to an integration problem and both are 
determined by pragmatics rather than syntax. These issues will be examined in Turkish, a 
free word order language, where reference to past and future is expressed by verbs with 
and without tense inflection and with an overt case system that presents subject case 
alternations in object relative clauses (e.g., from nominative to genitive). The 
characteristics of Turkish and the current controversies in neurolinguistic theories and 
studies call for evaluation at several levels: (1) word order; (2) time reference through verb 
inflection; (3) interaction between word order and time reference as such; and (4) 
interaction between word order and case. The question is whether the neurolinguistic 
findings already reported hold for Turkish. Therefore, the aim is to capture different 
                                                 
17 Chapter 4 discusses why the past is remote as opposed to the present and the future, which are non-remote, 
through Lyons’ remoteness model. 
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findings on word order and time reference under one hypothesis, and to simultaneously 
take case marking into account. Accordingly, the following questions need to be answered.  
1.7. Research Questions 
The general research questions are the following:  
Word Order 
(1) Is derived word order more difficult than base order in a free word order language like 
Turkish? 
Verb Inflection, for Time Reference 
(2) Do Turkish agrammatic speakers have problems using verb inflections for time 
reference?  
(a) Is reference to remote structures with certainty of past more difficult than reference to 
non-remote structures (e.g., the future)? 
(b) Do the time reference problems get more severe in a derived word order sentence? 
Word Order, Case 
(3) Is there an interaction between the effects of derived word order and the non-base case 
in sentence comprehension in Turkish? 
In other words, do deviations from both base order and case make sentences more difficult 
to comprehend than sentences in which only one of these factors is deviant? 
 
In the following chapters these questions are addressed. In Chapter 2, an experiment 
on word order is discussed. In Chapter 3, the focus is on the combination of word order 
and verb inflection. In Chapter 4, word order and time reference through verb inflection 
experiment is discussed. These three chapters concern sentence production. The 
interaction between word order and case is the topic of Chapter 5, a discussion of a 
sentence comprehension experiment. Finally, the results will be discussed in Chapter 6.  
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Abstract 
This study investigates word order and finiteness in Turkish agrammatic aphasia. We 
compared the production of simple active sentences in base order (SOV) with active 
sentences in which the object moves over the subject – that is, object scrambling (OSV). 
We elicited the same finite verbs for both sentence types. However, the production of 
finite verbs varied with respect to inflection: tense and grammatical mood marked with 
agreement morphology. The main finding of the study is that object scrambling (OSV) is 
impaired but finiteness is not. This excludes the claim that a single deficit in tense 
inflection (TP) can explain difficulties with derived word order and finite verb inflection 
in agrammatic aphasia (Friedmann & Grodzinsky, 1997), since we found that the same 
node, TP, is affected by overt argument movement (object scrambling) and not by a tense 
(T) or mood feature (C). We suggest that the difficulties with verb inflection do not stem 
from a deficit in finiteness and that overt syntactic movement hampers sentence 
production in agrammatic aphasia irrespective of the hierarchical position of the elements 
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2.1. Introduction  
One of the defining features of agrammatic Broca’s aphasia is the omission or substitution 
of free and bound grammatical morphemes (Goodglass, 1968; Caramazza & Berndt, 1985; 
Marshall, 1986). Many studies have demonstrated that not all grammatical morphemes are 
equally affected in agrammatic production. Special attention has been paid to verb 
inflection. Finite verbs seem to be difficult for agrammatic speakers (Miceli, Silveri, 
Romani & Caramazza, 1989 for Italian; Friedmann, 2000 for Hebrew and Arabic; 
Bastiaanse, Hugen, Kos & Van Zonneveld, 2002a; De Roo, 2001 for Dutch; Stavrakaki & 
Kouvava, 2003 for Greek; Wenzlaff & Clahsen 2004, 2005; Burchert, Swoboda-Moll & 
De Bleser, 2005 for German). 
There is, however, no consensus among these researchers about the origin of the 
problems with finite verbs. According to some authors, specific aspects of finite verbs are 
impaired (tense, aspect, agreement or mood), while other authors claim that the problems 
are related to movement of finite verbs. 
The first to relate the agrammatic problem to the position in the syntactic tree was 
Hagiwara (1995). She showed for both production and comprehension that the higher the 
node was in the syntactic tree, the more difficult it was for agrammatic patients. 
Friedmann (2000) claims that the syntactic tree is pruned from the tense node up, but only 
for production. Therefore, functional projections from TP are unavailable for agrammatic 
speakers. Agreement, which according to Friedmann is located under tense, is supposed to 
be intact. These theories assume that (part of) the syntactic representations are no longer 
available to agrammatic speakers. 
An objection to the Tree Pruning Hypothesis (TPH) comes from studies of several 
languages that either show that tense is intact, at least in some agrammatic patients (e.g., 
Burchert et al., 2005 for German; Stavrakaki & Kouvava, 2003 for Greek), or that other 
aspects of verb inflection may be impaired (e.g., agreement: Burchert et al., 2005 for 
German). 
A different approach to the verb inflection problem has been provided by Bastiaanse 
and Van Zonneveld (1998). They argue that the main problem in agrammatic aphasia is 
not verb inflection or finiteness per se, but an impairment in applying a linguistic rule 
called ‘overt syntactic movement’. They showed that Dutch agrammatic speakers have 
fewer problems with finite verbs in their base position than with finite verbs that have 
been moved. This led to their more general Derived Order Problem Hypothesis (DOP-H), 
which states that overt movement of any constituent, including verbs, in a sentence 
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resulting in a derived order is difficult for agrammatic speakers, regardless of its landing 
site in the syntactic tree (Bastiaanse & Van Zonneveld, 2005).18 This is supported by 
several studies on the relationship between verb inflection and verb position in Dutch and 
English (Bastiaanse et al., 2002a; Bastiaanse et al., 2002b; Bastiaanse & Thompson, 2003). 
Moreover, Stavrakaki and Kouvava (2003) demonstrated that the ability of Greek 
agrammatic speakers to produce past tense inflection drops when the patients have to 
produce a sentence with an object clitic, suggesting that the production of functional 
categories in agrammatic speech might be dependent on the syntactic complexity of the 
sentence structure. Note that Bastiaanse et al. (2002a, 2002b) do not mention anything on 
which aspect of verb inflection (i.e. agreement, tense, mood or aspect) is more vulnerable. 
The present study aims to provide a unified account of the production of finite verbs 
at the sentence level by investigating two grammatical morphemes in Turkish necessary 
for finiteness marking: (1) tense/epistemic modality and (2) grammatical mood. The 
production of these morphemes is tested in verbs in their base position, while the 
complexity of the sentence is varied. Therefore, the question addressed is whether 
different aspects of the inflectional phrase (i.e. tense or mood) are impaired in 
linguistically simple and complex sentences. 
In the next section, some crosslinguistic data on the often ignored concept of 
‘grammatical mood’ will be presented. Section 3 aims to show that the previous findings 
in the literature are controversial not only with respect to the production of functional 
categories but also in relation to word order (i.e. overt syntactic movement). Relevant data 
about Turkish grammar, object scrambling and the relevance of mood to a finiteness 
feature are given in Section 2.4. The main argument in the present paper is that overt 
syntactic movement is impaired in Turkish agrammatic production, but finiteness (i.e. 
grammatical mood and tense/epistemic modality) is not.  
2.2. Previous Studies on Grammatical Mood  
As already mentioned, there are only a few studies on mood marking in agrammatic 
aphasia. Seven German agrammatic speakers were tested in a sentence completion task 
where they were asked to read aloud an incomplete sentence and fill the gap at the verb 
position with one of the two (1 correct, 1 incorrect) inflected finite verbs given to them 
(Wenzlaff & Clahsen, 2005). Matrix clauses in the study were either preceded by a 
                                                 
18 The DOP-H (Bastiaanse & Van Zonneveld, 2005) comprises both comprehension and production. In this 
study, only evidence for production is considered. 
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conditional wenn ‘if’ (Wenn du zuverlässig gewesen wärst, hättest du gewarted ‘if you had 
been reliable, you would have waited’) or a temporal als ‘when’ clause (als ich traurig 
gewesen bin, habe ich geweint ‘when I was sad, I cried’) or unreal wish clauses that are 
introduced by wenn ‘if’, imposing a different verb form than the conditional wenn ‘if’, 
(Wenn sie doch mehr geduld hätte!, ‘if only she had more patience!’). High accuracy 
scores for mood marking were reported for all types of clauses. The patients were able to 
produce mood marking, even though the same patients tested in a previous study showed 
tense and agreement dissociation, only the latter being well preserved (Wenzlaff & 
Clahsen, 2004). Their hypothesis is known as the Tense Underspecification Hypothesis 
(TUH).  
In Korean the production of the propositive mood marker –ca and the imperative 
mood marker –la (i.e. Cenyek mek-ela ‘have dinner!’) were tested in the speech of one 
agrammatic aphasic speaker (Lee, 2003). In matrix clauses, the production of these mood 
markers, which pertain to the highest node in Korean phrase structure, was found to be 
intact. However, different results were found for embedded clauses, where the target 
sentence involved the production of the complementizer –ko, along with the mood 
markers mentioned above (Cipey kacako hayssta, ‘(she) suggested to go home’). The 
patient produced the complementizer, which is represented above mood in a Korean 
embedded clause, almost perfectly. However, he very often omitted the mood markers 
suffixed after the complementizer –ko. A relevant argument in this respect has been put 
forward by Stavrakaki and Kouvava (2003). They suggest that the ability to produce mood 
marking is dependent on the complexity or context of the sentence structure in embedded 
clauses. For instance, their two Greek agrammatic speakers omitted the obligatory mood 
marker ‘na’ (to) in four out of five obligatory contexts. The authors suggest that these 
were contexts where the patients had to overtly realize the mood marker –na before the 
embedded negation –min, which resulted in a more complex computational process.  
These findings seem to suggest that mood as a functional category is not absent in 
agrammatic aphasia, but more data are required to decide whether grammatical mood 
marking is difficult for agrammatic speakers or not. This could determine whether or not 
the problems agrammatic speakers encounter with finite verbs at the sentence level stem 
from a deficit in finiteness (e.g., tense or mood) or from a problem with derived word 
order. Previous studies produced mixed results, not only with respect to the production of 
inflectional morphemes (finiteness, i.e. agreement, tense/aspect or mood), but also with 
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relation to word order – more specifically, overt syntactic movement in languages with 
and without Verb Second constraints. 
2.3. Overt Syntactic Movement in Languages with and without a V2 
Constraint 
Previous studies on the relationship between verb inflection and verb position in 
agrammatic aphasia have produced a mixed pattern of results in Verb Second languages 
(e.g., German and Dutch). Excessive use of clause-final infinitives in spontaneous speech 
has been one of the main topics (e.g., Bastiaanse & Van Zonneveld, 1998; De Roo, 1999, 
2001; Kolk & Heeschen, 1992). Some researchers suggest that the use of clause-final 
infinitives is due to the omission of finiteness markings (i.e. Kolk & Heeschen, 1992; 
Friedmann & Grodzinsky, 1997; De Roo, 1999, 2001; Wenzlaff & Clahsen, 2005) 
whereas others argued against this (e.g., Bastiaanse et al., 2002a).  
It has been shown that Dutch agrammatic speakers produce finite verbs in their base-
generated position (i.e. in the embedded clause) significantly better than finite verbs 
moved to the second position (i.e. in the matrix clause) in the sentence (Bastiaanse et al., 
2002a; Bastiaanse & Thompson, 2003). In Dutch, the base position of verbs is argued to 
be sentence final, as can be seen in embedded clauses (e.g., de jongen die een fiets koopt – 
lit: the boy who a bike buys), but in Dutch matrix clauses, finite verbs move to the second 
position in the sentence following a rule called Verb Second (e.g., de jongen koopt een 
fiets ‘the boy buys a bike’). The difficulties with matrix clauses are due to problems with 
derived structures and not due to the finiteness of the verb per se.  
It can be concluded that there is some debate over whether finiteness or syntactic 
movement is the main problem in agrammatic aphasia. Those researchers who believe that 
finiteness as such is impaired do not agree on which aspect of finiteness is impaired: tense, 
agreement, mood or aspect (Lee, 2003; Stavrakaki & Kouvava, 2003; Wenzlaff & Clahsen, 
2005; Burchert et al., 2005). Those who assume that syntactic movement is impaired 
expect problems only with finite verbs in sentences where the verb is not in its base 
position or in which other constituents have been moved. They do not predict which 
finiteness features will be impaired once the verb has been moved. 
In Turkish there is no overt verb movement. Yarbay Duman, Aygen and Bastiaanse 
(2005) showed, however, that overt syntactic movement (e.g., NP movement) hampers 
sentence production even in the absence of finiteness and that finite verb inflection, e.g., 
the present progressive tense, is relatively well preserved in Turkish agrammatic aphasia. 
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In a sentence completion task, Turkish relative clauses involving noun phrase movements 
but which are participle constructions where the verb of the Relative Clause appears in a 
non-finite form are shown to be difficult for Turkish agrammatic speakers. This is 
particularly interesting when the syntactic structure of non-finite relative clauses in 
Turkish is considered. Turkish Relative Clauses involve neither a complementizer/wh-
word (CP) nor tense inflection (TP). They consist of structures smaller than IPs/TPs or 
CPs, namely, Aspect Phrases (AspP) (Aygen, 2004). Apart from this, the production of 
matrix clauses in basic subject-object-verb (SOV) order (Erguvanlı, 1984) with finite 
verbs in present progressive tense is relatively well preserved in Turkish agrammatic 
speech. Clearly, more crosslinguistic data are needed on the production of finite verbs and 
on performance in constructions with overt syntactic movement. Some explanation of the 
basics of Turkish grammar is provided below. 
2.4. Turkish Linguistics 
2.4.1. Clause Internal Object Scrambling  
Turkish is a subject pro-drop and highly agglutinative (rich in inflectional morphology) 
language with an SOV base order, meaning that the base position of the object is just 
before the verb in Turkish (Erguvanlı, 1984; Kural, 1991 among others). This is illustrated 
in (1) below:  
 
(1) Adam                  duvarı             boyadı 
      the man-nom      the wall-acc   paint-past/3 sg. 
      ‘The man painted the wall’ 
 
In SOV languages such as Turkish, object scrambling refers to OSV order. In these 
structures, the direct object, which must be marked definite by the presence of accusative 
morphology, leaves its VP-internal base position and moves over the subject. This is 
shown in (2a) below, where ti shows the base position of the object, which is coindexed 
with the object in sentence-initial position (Aygen, 2004). According to Erguvanlı (1984), 
sentence initial position in Turkish hosts the Topic of a sentence, which suggests that the 
object is topicalized in an OSV order as a result of the syntactic process – scrambling.19 
                                                 
19 In Turkish the sentence initial position is the Topic position. The immediate pre-verbal position is the 
‘default’ Focus position but not the only focus position. Turkish has a focus field in the preverbal area rather 
than a single focus in the immediate preverbal position (Göksel & Özsoy, 2000; 2003). Accordingly, a 
focused constituent (or focused constituents) can occur in any pre-verbal position in a Turkish sentence – in 
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(2) a. Duvarıi           adam       ti       boya-dı 
          the wall-acc   the man-nom   paint-past/3 sg. 
         ‘The man painted the wall’ 
 
There are some restrictions to object scrambling. Indefinite objects not marked with 
the accusative case cannot be moved in front of subjects in Turkish. This is shown in (2b). 
 
(2) b. * Duvari     adam ti boya-dı 
            wall         the man-nom paint-past/3 g. 
            ‘The man painted the wall’ 
 
 
Figure 2.1. Graphical matrix clause representation of basic SOV order (left) and scrambled OSV 
order (right) in Turkish 
 
In the syntactic tree of a matrix clause, basic SOV (left) and scrambled OSV (right) 
sentences can be graphically represented as in Figure 2.1, following Aygen’s analysis 
(2002; 2004). As shown in the tree, OSV order is derived from base SOV order by means 
of overt movement of the object over the subject. A syntactic movement is regarded as 
‘overt’ when a word or a phrase is pronounced in a position where it is not originally 
                                                                                                                                                   
sentence initial position, in immediately pre-verbal position or it/they can scramble to another preverbal 
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generated (e.g., Chomsky, 1995). In other words, overt movement changes the order of the 
constituents in a sentence, as is the case for object scrambling. The default position of 
finite verbs in Turkish is T (V+v+to-T raising for feature checking). Note that the finite 
verb in Turkish moves to T to check inflectional features but this movement does not 
change the order of constituents i.e. the verb is still in the final position both in SOV and 
OSV order. The movement of the verb (V+v+to-T raising) is represented by dashed lines 
in Figure 2.1. 
In Turkish the default position for the subject DP (Determiner Phrase) is SpecTP. At 
this position, the subject DP has two functions: (a) It ‘values’ the agreement features on 
tense; that is, a T head can have access to the information as to who the subject is in terms 
of person and number; (b) It satisfies the extended projection principle (EPP)20 (see Figure 
2.1, SOV representation). 
However, both SOV and OSV orders are possible in Turkish. When the object 
overtly moves over the subject, the subject is frozen in situ and deletes its uninterpretable 
T through Agree with T (see Figure 2.1, OSV representation). In other words, the finite 
verb in OSV order gets the ‘valuing’ of the agreement features on T in the following way: 
(1) when the verb is at v, it is in a Spec-Head relationship with the subject with the related 
value and interpretable phi features; and (2) the verb carries these features to T. Thus, the 
object needs to overtly move to the specTP to satisfy the EPP on T. 
It is important to note that the reason for overt movement of the object in cases of 
object scrambling is to satisfy the EPP on T, which is accompanied by verb raising to T, 
and the overt movement of the object is to an A position – specTP (Aygen, 2002; 2004). 
This movement results in a word order (OSV) different from base (SOV) order which also 
topicalizes the object. In the next section, the relevant aspects of finiteness in Turkish are 
presented. 
2.4.2. Finiteness in Turkish: Tense/Epistemic Modality and Mood  
The feature licensing finiteness at the clausal level as the availability of nominative 
subject is dependent on the presence of a complex feature with two components in Turkish. 
These features are Mood (marked with agreement morphology in Turkish) at Comp and 
Tense/Epistemic Modality at INFL. Put differently; finiteness requires the combination of 
                                                 
20 EPP is a principle that requires Infl (T) to have a specifier. In Chomsky (1995) an uninterpretable feature 
on the head T requires an argument (DP) to move into its specifier position. This argument is usually the 
subject and can be the object in scrambling languages such as Turkish and Japanese. This property of heads 
like T is called the EPP property. 
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a Mood feature at Comp and a Tense/Epistemic Modal feature at INFL. Both have to be 
present for the clause to be finite and to have a nominative subject, even if one of these 
features is not overtly marked on the verb by inflectional morphology (Aygen, 2004).  
The mood feature in Turkish is manifested by agreement morphology that varies with 
the mood category of the clause. For instance, the past tense of the verb boyamak ‘to 
paint’ (e.g., I painted) illustrates that the 3rd person in the indicative mood is a null 
morpheme in Turkish (see also 1 & 2a above). However, the third person in the non-
indicative subjunctive/optative mood is marked with –SIN (see 3 & 4 below).  
 
(3) Adam  duvar-ı  boya-sın 
      the man-nom  the wall-acc paint-mood 
 
(4) Duvar-ıi   adam              ti  boya-sın 
      the wall-acc  the man-nom  paint-mood 
     ‘Let/have the man paint the wall’  
 
Two different finite verb conjugations are presented below. Boya is the verb stem, –
dı is the past tense – which is, according to Aygen (2004), following Lyons (1977), a 
specific kind of epistemic modality that holds the distinction between [+/-past] and [-
/+remoteness] – as an interpretable feature that has a referential status in due time (i.e. 
certainty of past) in a similar manner to other epistemic modal markers such as –ebilir 
‘can’ (it expresses the degree of certainty of the speaker with respect to the truth of his/her 
proposition). Mood morphemes marked by agreement morphology are represented in 
italics below. 
 
Indicative Mood                        Non-Indicative Subjunctive/Optative Mood 
1. sg. boyadım                             1. sg. boyayayım 
2. sg. Boyadın                               2. sg. boya-Ø 
3. sg. boyadı-Ø                            3. sg. boyasın 
1. pl. boyadık                               1. pl. boya(y)alım 
2. pl. boyadınız                            2. pl. boya(y)ın 
3. pl. boyadılar                           3. pl. boyasınlar 
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Figure 2.2. Graphical representation of finiteness in Turkish  
 
In the present study two overt verb inflections are tested: the past tense/epistemic 
modality morpheme –DI (T/I) in the third person indicative, which lacks overt mood 
marking (see 1 & 2a above); and the subjunctive/optative mood morpheme –SIN (C), 
which lacks overt tense/epistemic modal marking (see 3 & 4 above). It should be noted 
that the sentences that have mood inflection need to have an epistemic modal inflection to 
be finite, even if it is not represented overtly.  
In the syntactic tree of a finite matrix clause in Turkish, finiteness can be graphically 
represented as in Figure 2.2. The graphical representation of finiteness in Turkish above is 
based on the analysis of Aygen (2004) for finiteness in Turkish. 
As shown in the tree, both C and T/Infl are responsible for finiteness. Accordingly, a 
finite clause hosts mood features that are marked with agreement morphology. Technically, 
these mood/agreement features on C are assumed to be unvalued and uninterpretable 
because the C head (the highest head), has no access to the number, person or gender 
specifications of the subject clause. The T head selected by C has the same features as C. 
Once T is valued, i.e. when T knows who the subject is, then so does C via a process 
called Agree. Agree is a matching process in situ without movement (see e.g. Chomsky, 
2005). The analysis of finiteness presented for Turkish that suggests that C is the host of 
mood/agreement features is in line with the recent analysis in the Minimalist Program.21  
                                                 
21  According to Chomsky (2005; 2008), both tense and agreement features are inherited from C. 
Consequently, tense features are also assumed to be present both on C and T/INFL. This does not make any 
difference to our predictions in the present paper, since it is assumed that T has the basic tense features only 
if it is selected by C. 
  CP 
 C’ 
TP / IP 
T’ / I’ 
T / I  [Tense / epistemic modality ] 
C      [ mood / Agr ]
Spec 
VP 
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2.5. The Present Study 
This study investigates the role of word order and finiteness in Turkish agrammatic 
production. Above, three hypotheses have been mentioned that are relevant to the present 
study. The TPH expects problems in all base and derived order sentences from the T-node 
up. The TUH predicts problems with tense but not with mood. The DOP-H expects 
problems with sentences in overtly derived order. These problems may be reflected in 
more word order errors and/or inflectional errors to both tense and mood in sentences with 
derived order. The general question is whether different aspects of the inflectional phrase 
are selectively impaired due to a deficiency in the use of finiteness or whether it is overt 
syntactic movement that is impaired. More specifically, we investigate whether a single 
deficit in the Tense node (TP) in terms of the syntactic tree can explain the difficulties 
with sentence production and verb inflection in Turkish agrammatic production. The 
answer to this question enables us to evaluate whether the observed deficits in finite verb 
inflection (finiteness) and in constructions related to overt syntactic movement in 
agrammatic aphasia are indeed independent of each other.  
Turkish is a particularly suitable language for this kind of investigation because it 
shows no overt verb movement, whereas NP movement is often applied. This allows a 
separate investigation of the two factors, overt syntactic movement and finiteness, and 
their comparison to each other. For this, the role of syntactic movement in Turkish 
agrammatic production is assessed through the comparison of matrix clauses in base (SOV) 
and in derived order (OSV; object scrambling). Sentences with object scrambling have 
been selected for testing since, in such clauses, the target of the movement is to specTP 
(Aygen, 2004). This will illustrate what happens, for example, when a verb argument 
overtly moves to specTP and the finite verb moves to T for feature checking. Aygen’s 
(2004) analysis of finiteness is used in this study, where tense/epistemic modality is a 
feature at T/Infl and mood is a feature at C. The production of the –DI morpheme, as 
certainty of past, and the mood morpheme –SIN are tested, both in sentences in base (SOV) 
and derived order (OSV). 
Different approaches generate different predictions in the light of this syntactic 
characterization of Turkish. If the problem stems from a ‘pruned’ syntactic tree (TPH; 
Friedmann & Grodzinsky, 1997) where there are no landing sites from T-node up, i.e. the 
finiteness domain in Turkish, then a deficit in derived order sentences (OSV) should co-
occur with a deficit in tense and mood inflection both in the SOV and the OSV conditions, 
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due to the landing site of the object movement (specTP)22 and the position that these 
features take (T/C) in the syntactic tree.  
However, if the problems with finiteness stem from selective under-specification of 
tense features (TUH; Wenzlaff & Clahsen, 2005), then we expect no deficiency in mood 
marking but only in tense inflection. More specifically, significantly more errors will be 
made in tense inflection than in mood inflection. However, no difference in terms of word 
order is expected.  
Finally, if the errors made by agrammatic speakers do not stem from a deficit in 
finiteness but from a problem with overt syntactic movement (derived order) (DOP-H; 
Bastiaanse & Van Zonneveld, 2005), then errors in finite verb inflection, tense/epistemic 
modality and grammatical mood could be observed, though more so in derived sentences. 
Errors in word order are expected for OSV sentences: as, if overt syntactic movement 
causes problems for patients, more word order and/or inflectional errors are expected for 
OSV sentences but, again, these inflectional errors could be both to tense and mood. This 
is captured in Table 2.1. 
 
Table 2.1. Summary of error type predictions for the base (SOV) and derived (OSV) order 
sentences for Turkish 
 
 TPH TUH DOP-H 










The TPH states that the nodes that enable the production of tense and mood are 
unavailable. Therefore, at best, the patients will score at chance level (33% for tense and 
33% for mood in Turkish23). The DOP-H predicts relatively intact inflection in the SOV-
condition. However, inflectional errors may occur in derived sentences. Both the TPH and 
DOP-H predict word order errors in the OSV condition. The difference between the TPH 
and the two other hypotheses is that the TPH predicts inflection errors for both conditions. 
                                                 
22 The TPH (Friedmann & Grodzinsky, 1997) does not expect problems with the subject since it is base-
generated in specTP. 
23 There is a three-way distinction for tense (present, past, future) and mood (indicative, opatitive/imperative, 
conditional) in Turkish (Aygen, 2004). 
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2.6. Methods  
2.6.1. Subjects 
Eight Turkish-speaking individuals with agrammatic Broca’s aphasia (mean age 55 years) 
participated in the study. All patients were right-handed and had normal auditory and 
visual acuity. They had a single lesion in their left hemispheres and were at least with five 
months post-onset. All the patients suffered from right hemiplegia at the time of the study. 
None of the patients had major articulatory problems. All the patients were obtained from 
the Ankara Physical Medicine and Rehabilitation Center (Turkey). 
The aphasia type was established with the Gülhane Aphasia Test (Tanrıdağ, 1993) 
and confirmed by a speech therapist. Based on spontaneous speech production, the speech 
therapist confirmed that all the patients had non-fluent (i.e. slower than normal) speech, 
being able to produce simple and short utterances, but having difficulty with the 
production of complex utterances. Relevant patient data are given in Table 2.2. Eight 
native speakers of Turkish with no language or speech impairment history served as the 
control group. All were right-handed. This group was matched on age and education with 
the Broca’s aphasia group.  
2.6.2. Materials and Procedure 
A sentence completion test was developed. There were two main conditions in the test. 
These were (A) the base-order condition (N=30) and (B) the derived-order condition 
(N=30). Each of these two main conditions consisted of two sub-conditions, where half of 
the finite verbs in the sentences were marked with past (n=15) and the other half with 
mood inflection (n=15). Accordingly, each patient was tested on a total of 60 test items 
manipulating two variables: word order and verb inflection.  
 
Table 2.2. Patient Data 
 Gender age months post-onset handedness 
B1 Male 65 12 right 
B2 Male 74 8 right 
B3    Female 24 27 right 
B4 Male 58 22 right 
B5    Female 64 5 right 
B6 Male 60 10 right 
B7    Female 42 33 right 
B8 Male 53 16 right 
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Figure 2.3. Sample stimuli used in the experiment 
 
The patients were presented with two pictures in which the same action was 
performed by a different person and with a different object (see Figure 2.3). First, the 
patients were familiarized with the subject and the object of the sentence. The 
familiarization sentence was a conjoined sentence with an existential verb (i.e. burada 
adam ve kapı var ama burada kadın ve duvar var ‘here is man-nom and door-nom but here 
is woman-nom and wall-nom’). The same sentence was used for both sentence types, 
since non-case-marked objects in Turkish do not appear in front of the subject24, 25 (see 
Section 2.4.1). Then, each patient was prompted with the target word order and verb 
inflection once before he or she was asked to complete the final sentence similarly. Each 
sentence pair was reversed so that each picture pair was used twice throughout the test. 
The test sentences are provided in Appendix 2A. An example follows: 
 
SET I 
1. SOV – Mood Condition (-movement, +mood) 
Tester: Bu adam kapıyı boyasın ama bu [patient: kadın duvarı boyasın]  
Literal: This the man-nom the door-acc paint-mood but this [patient: the woman-nom the 
wall-acc paint-mood] 
‘Let the man paint the door but let the woman paint the wall’ 
 
     
 
                                                 
24 Ten native speakers of Turkish were asked for their acceptability judgments of the sentence ‘burada kapı 
ve adam var’ ‘here door-nom and man-nom’. All suggested that the sentence sounded strange to them. 
25 Turkish lacks the definite article ‘the’. The accusative case on the object (–I) marks definiteness. However, 
there is no corresponding morphological difference for a definite subject in Turkish (e.g., man-nom ‘a/the 
man’), as there is for an object, though definite subjects may be preceded by a demonstrative pronoun. 
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2. OSV – Mood Condition (+movement, + mood) 
Tester: Bu kapıyı adam boyasın ama bu [patient: duvarı kadın boyasın]  
Literal: This the door-acc the man-nom paint-mood but this [patient: the wall-acc the 
woman-nom paint-mood]  
‘Let the man paint the door but let the woman paint the wall’ 
 
SET II 
3. SOV – Past Condition (-movement, +past) 
Tester: Bu kadın duvarı boyadı ama bu [patient: adam kapıyı boyadı] 
Literal: This the woman-nom the wall-acc paint-past but this [patient: the man-nom the 
door-acc paint-past] 
‘The woman painted the wall but the man painted the door’ 
 
4. OSV – Past Condition (+movement, +past) 
Tester: Bu duvarı kadın boyadı ama bu [patient: kapıyı adam boyadı]  
Literal: This the wall-acc the woman-nom paint-past but this [patient: the door-acc the 
man-nom paint-past] 
‘The woman painted the wall but the man painted the door’ 
 
The sentential conjunction ‘ama’ (but) is used in our test sentences in order to 
conjoin two finite main clauses with the same word order (SOV … but … SOV or 
OSV … but … OSV), which enables us to perform a sentence completion task that makes 
the production of the prompted word order pragmatically necessary and most appropriate 
(SOV followed by SOV, OSV followed by OSV) in Turkish. It is thus important to note 
that the contrastive meaning in the sentences is given by the presence of two new 
arguments already in contrast.26 Accordingly, when ‘but’ is deleted (when two finite main 
clauses are not conjoined), both sentences still convey the same meaning. 
All the sentences were distributed randomly in the test and were read with normal 
intonation. The test started with a practice trial and the practice trial continued until it was 
                                                 
26 The insertion of the –DA (as for/too) topicalizer/focalizer particle in Turkish is made possible if there are 
topicalized/focalized arguments in the sentence (Göksel & Özsoy, 2003).The insertion of the –DA particle is 
possible in both SOV and OSV test sentences (e.g., the man painted the wall but as for the woman, (she) 
painted the door (SOV); the wall, the man painted but as for the door, the woman painted (it) (OSV)), which 
means that both arguments i.e. the subject and the object, are used appropriately in both SOV and OSV 
conditions. However, –DA cannot be attached to a phrasal constituent if that constituent is not a 
topicalized/focalized element (e.g., *the man painted the wall but as for the man, (he) painted the door 
(SOV); *the wall, the man painted but as for the wall, the woman painted (it) (OSV)). 
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clear that the patient understood the distinction between the types of sentences and types 
of inflections. When the test started, the experimenter pointed to the subject of the 
sentence in the SOV condition and to the object in the OSV condition to prompt the 
patients with the correct order. All responses were audio-recorded and transcribed in 
normal script. 
2.6.3. Scoring 
A sentence was counted as correct if the participant produced both the prompted verb 
inflection and the prompted word order correctly. No time limit was imposed. Self-
corrections were allowed and only the final answer was analyzed. When requested, the 
experimenter repeated the cueing sentence again once.  
A quantitative and qualitative analysis was developed. For the quantitative analysis, a 
simple correct-incorrect scoring system was used. If the patients produced a paraphasia for 
one element (i.e. the woman-nom rather than the man-nom), these were ignored. The total 
number of such sentences was not high (10 out of 240 test items in SOV and 11 out of 240 
test items in OSV). The reason for counting these sentences as correct is specifically 
related to the OSV condition – these are sentences where the patients moved the object 
and used the prompted inflection correctly. Therefore, it allows us to look at the number of 
correctly moved objects and correctly produced prompted verb inflection more accurately 
throughout the test.  
For qualitative analysis, an error analysis system was developed for the most frequent 
errors. These were (1) word order errors (a sentence that is produced with the prompted 
inflection but not with the prompted word order i.e. the production of SOV word order for 
the OSV condition, by leaving the object in its base position with the prompted verb 
inflection or vice versa). An example would be the production of ‘kadın duvarı boyasın’ 
(the woman-nom the wall-acc paint-mood) when ‘duvarı kadın boyasın’ (the door-acc the 
woman-nom paint-mood) is required. (2) [inflection] errors (substitution errors within a 
finite paradigm i.e. the use of grammatical mood rather than past tense or vice-versa in a 
sentence produced with the prompted word order). An example would be the production 
of ‘kadın duvarı boyasın’ (the woman-nom the wall-acc paint-mood) when ‘kadın duvarı 
boyadı (the woman-nom the wall-acc paint-past) is required. (3) [inflection + word order] 
errors (an inflection error (see 2 above) and a word order error (see 1 above) co-occur). 
The production of ‘kadın duvarı boyasın’ (the woman-nom the wall-acc paint-mood) when 
‘duvarı kadın boyadı’ (the wall-acc the woman-nom paint-past) is required would be an 
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example. (4) omission of a constituent, and (5) others. The others category included 
several types of error such as semantic paraphasias, multiple errors, nil reactions, 
irrelevant responses and so on. 
2.7. Results 
2.7.1. Quantitative Analysis 
The control subjects showed a ceiling effect for all conditions. That is, this group of 
participants did not produce any errors throughout the test. Therefore, we will not 
statistically analyze their data further. 
Table 2.3 shows the mean scores of correctly completed sentences for the 
agrammatic speakers in base and derived order, for the mood and past conditions. The 
number of correctly completed sentences for the SOV condition is significantly higher 
than the number of correctly produced sentences for the OSV condition (wilcoxon, z=-
2.527, p=0.012).  
 
Table 2.3. Total number (mean score) of correctly completed sentences in the base (SOV) and 
derived order (OSV) conditions, with their distribution within subtests. The maximum score is 240 
in each main condition (SOV, OSV), and the maximum score is 120 in each subtest (mood, past). 
 
The same was found in between-subtests comparison. The total of correctly 
completed sentences for the SOV mood (wilcoxon, z=-2.524, p=0.012) and for the SOV 
past conditions (wilcoxon, z= -2.533, p=0.011) were both significantly higher than for the 
OSV mood and OSV past conditions respectively. However, within-subtests comparison 
did not yield any statistical difference. Neither the total correct responses for the SOV 
mood and SOV past conditions (z=-0.509, p=0.611) nor the total correct productions for 
the OSV mood and OSV past conditions (z=-1.594, p=0.111) were different from each 
other. These results indicate that SOV sentences were produced better than OSV sentences 
 Base Order Condition 
(SOV) 
Derived Order Condition 
(OSV) 
Mood 87 (10.87) 26 (3.25) 
Past 94 (11.75) 17 (2.12) 
total 181 (22.62) 43 (5.37) 
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regardless of the type of finite inflection, tense or mood on the verb.27 Individual scores 
for the test are given in Appendix 2B. 
2.7.2. Qualitative Analysis 
Table 2.4 and Table 2.5 below present total numbers (mean scores) and error types for the 
SOV-OSV mood, and the SOV-OSV past conditions respectively. There were 
significantly more word order errors for the OSV condition compared to the word order 
errors for the SOV condition (wilcoxon, z=-2.533, p=0.011). The effect of word order is 
also apparent in between-subtests comparison. More word order errors were produced for 
the OSV mood (wilcoxon, z=-2.384, p=0.017) and the OSV past conditions (wilcoxon, 
z=-2.530, p=0.011) compared to SOV mood and SOV past conditions respectively. 
However, there is no significant difference in word order errors between the SOV mood 
and the SOV past conditions (wilcoxon, z=1.000, p=0.317) nor between the OSV mood 
and the OSV past conditions (wilcoxon, z=-0.781, p=0.435).  
There was a trend to produce more [inflection] errors for the SOV condition 
compared to the OSV condition (z=-1.913, p=0.056). Nevertheless, neither the comparison 
of the [inflection] errors for the SOV mood and OSV mood (z=-1.511, p=0.131) as such, 
nor the comparison of SOV past and OSV past (z=-0.966, p=0.334) were significantly 
different from each other. The same is true of the within-subtests comparison. We did not 
find any difference, neither in the comparison of SOV past and SOV mood (z=-0.316, 
p=0.752), nor in the comparison of OSV past and OSV mood (z=0.0, p=1.00). 
 





                                                 
27 Although this study was designed as a group study and the design of the test does not allow for individual 
analysis (too few items), there are some individual comparisons that might be of interest. Of the eight 
patients, two (B1 & B4) produced Mood significantly better than Past inflection (χ2 (1)=10.59, p<0.01 & χ2 
(1)=6.67, p<0.01), whereas another patient (B7) produced Past significantly better than the Mood inflection 
(χ2 (1)=11.43, p<0.01). However, the errors made are not only ‘inflection’ errors. Most errors involve word 
order. Moreover, none of these patients made more inflectional errors in Mood than in Past or vice versa. 
 total word order inflection inflection + 
word order 
omission others 
SOV Mood 33(4.12) 4(0.5) 13(1.62) 2(0.25) 2(0.25) 12(1.5) 
OSV Mood 94(11.75) 56(7) 6(0.75) 14(1.75) 5(0.62) 13(1.62) 
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Table 2.5. Total number (mean score) and error types in the SOV past and OSV past conditions  
 
However, there was another category that involved inflection errors, which we named 
[inflection + word order] errors.  
The comparison of such errors for the SOV and OSV conditions showed that there 
are significantly more [inflection+word order] errors for the OSV condition (wilcoxon, 
z=-2.023, p=0.043). The comparison of overall inflectional errors 
([inflection]+[inflection+word order] produced for SOV and OSV did not yield 
significance (wilcoxon, z=-0.954, p=0.340).  
Finally, there were not many omissions for either condition. Nevertheless, patients 
produced more omissions for the OSV condition than for the SOV condition (wilcoxon, 
z=-2.460, p=0.014). Individual error analysis scores for the SOV-OSV mood and the 
SOV-OSV past conditions are given in Appendix 2C and 2D respectively. 
2.8. Discussion  
The study has two major findings. Firstly, Turkish agrammatic speakers have more 
problems with the production of sentences that involve overt movement of the object, 
namely object scrambling (OSV) than with the production of sentences where all the 
constituents are in their base positions (SOV). Secondly, finiteness is relatively unaffected 
in Turkish agrammatic production where there is no overt verb movement. Even though 
the patients produced inflectional errors (all within the finite paradigm), they produced 
tense/epistemic modality and mood marking relatively well at the morphosyntactic level. 
Accordingly, the patients did not show any impairment of finiteness at the 
morphosyntactic level, neither in the availability of the nominative subject nor for the verb 
features at T/C. Therefore, the data illustrate that the patients have major problems with 
derived order – overt syntactic movement in matrix clauses – and that the difficulties the 
patients have with verb inflection do not stem from a deficit in finiteness.  
The conclusion that tense and mood are morphosyntactically relatively unaffected in 
Turkish agrammatic speech could be objected to because the patients simply had to repeat 
the verb. However, several studies show that agrammatic speakers have severe difficulties 
   total word order inflection inflection +  
word order 
omission others 
SOV Past 26(3.25) 3(0.37) 9(1.12) 2(0.25) 1(0.12) 11(1.37) 
OSV Past 103(12.87) 63(7.87) 6(0.75) 13(1.62) 7(0.87) 14(1.75) 
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with this. One is the study performed by Friedmann (2000), which shows that tense errors 
are made on a repetition test. Friedmann (2000) thus proposed that tense is impaired even 
for easy tasks such as the repetition of a simple four-word sentence. Second, inflectional 
errors were also made in the English prompting tests mentioned by Bastiaanse and 
Thompson (2003). In one test the patients heard the inflected verb three times; however, 
the majority of the English agrammatic speakers’ errors were inflectional. In the second 
test, the patients were prompted with the inflected verb again, and still they left it out. In 
another study of Turkish relative clauses (Yarbay Duman et al., 2005), many inflectional 
errors were made, even though the patients were prompted with the inflected verb. The 
patients also made inflectional errors in the present study. However, they neither show 
clear problems with tense at the morphosyntactic level, as suggested by Friedmann and 
Grodzinsky (1997), nor do they make more errors in tense than in mood, as suggested by 
Wenzlaff and Clahsen (2005). Therefore, we do not find support for Friedmann and 
Grodzinsky (1997) nor Wenzlaff and Clahsen (2005) and the results are not due to the 
experimental paradigm. In the following paragraphs, our data are discussed in more detail. 
The data obtained in the study raise crucial issues about the use of word order and 
finiteness in agrammatic aphasia. When accounts related to ‘pruned’ syntactic nodes (TPH) 
are considered (Friedmann & Grodzinsky, 1997; Friedmann, 2000), the most urgent 
question that arises is how it can be that the same node, TP, is affected by overt argument 
movement and not by a tense or mood feature (e.g., feature checking). If tense is a feature 
at INFL and mood is a feature at C (Aygen, 2004), then the patients should not be able to 
use tense/epistemic modality and mood marking, since TP and CP nodes are assumed to 
be unavailable to agrammatic speakers. However, this was not the case in the present 
study. The patients are able to realize features that were moved to T and C despite having 
severe problems with overt syntactic movement (TP).28 Even when the patients produced 
errors in sentences with OSV order, they were able to produce grammatical finite clauses 
with the prompted finite verb inflection and the nominative subject (i.e. SOV).  
The findings mentioned above have at least two implications. First, data from 
Turkish suggest that the difficulties with overt syntactic movement and finite verb 
inflection (i.e. tense) observed in many languages are most likely to be independent in 
terms of the syntactic tree, since tense as an epistemic modality and mood feature is 
relatively well preserved (T/C) at the morphosyntactic level, while object scrambling is 
                                                 
28 According to the Tree Pruning Hypothesis (Friedmann, 2000), patients are impaired in the production of 
finite verbs even when they are required to repeat a finite verb, due to pruned CP/TP nodes. 
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impaired (specTP). Second, the assumption that finite verb forms are chosen according to 
their syntactic properties of movement within the syntactic tree (i.e. only non-finite verbs 
which do not raise to T for feature checking will be produced correctly in agrammatic 
speech; Friedmann, 2000) does not hold, since the data show that T/C nodes are not absent 
from agrammatic speech. Consequently, a single deficit in tense inflection fails to explain 
the difficulties with verb inflection and derived word orders in Turkish agrammatic 
production. This confirms the results of our previous study, where we showed that the 
movement of an argument hampers sentence production even in non-finite relative clauses 
(Yarbay Duman et al., 2005). Thus, the deficit in Turkish agrammatic sentence production 
does not follow from a functional hierarchy as such.  
As correctly predicted by Wenzlaff and Clahsen (2005), grammatical mood is not a 
major problem in agrammatic aphasia. However, it has been suggested that interpretable 
tense-features – which require the establishment of an anaphoric relationship between the 
speech act and an event time in discourse, in the sense that the time of a given sentence is 
dependent on the time of a preceding sentence – are selectively underspecified in 
agrammatic speech (TUH; Wenzlaff & Clahsen, 2005). It is known from previous studies 
that discourse-related phenomena such as the interpretation of non-reflexive pronouns (i.e. 
Ruigendijk & Avrutin, 2003) are impaired in agrammatic aphasia. The absence of a 
dissociation between tense and grammatical mood in our data suggests that tense is not 
selectively underspecified in Turkish agrammatic speech, at least not at the 
morphosyntactic level and thus, agrammatism is not a general tense problem. However, 
the interpretation of tense as an anaphoric phenomenon could be useful in studies of 
agrammatic aphasia. The present study suggests that the notions of ‘Tense’ or ‘Mood’ are 
not impaired, which does not necessarily mean that the notion ‘Past’, i.e. the ability to 
refer to events/propositions at a certain past time is intact. Accordingly, we do not draw 
any conclusions as regards the use of ‘time reference’ as such in agrammatic speech since 
our test sentences do not require a time reference switch (e.g., I washed the trousers 
yesterday. I will wash the skirts tomorrow). 
The findings of the study were correctly predicted by Bastiaanse and Van Zonneveld 
(2005) who suggest that derived orders are difficult for agrammatic speakers regardless of 
the syntactic tree landing site (DOP-H). As suggested by Bastiaanse and her colleagues in 
several studies (e.g., Bastiaanse et al., 2002a), finiteness is not the main problem in 
agrammatic aphasia. The data show that Turkish agrammatic speakers mostly correctly 
produce mood and tense morphosyntactically, along with a nominative subject in both 
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conditions. In addition, the patients did not produce any errors in accusative case marking. 
However, if sentences are syntactically more complex due to a syntactic movement 
operation, more inflectional errors are produced. Nevertheless, the numbers of overall 
inflectional errors for both conditions were not significantly different. This could be 
because the most common error type was de-scrambling. This is, for the OSV condition, 
where patients almost always produce sentences in base order (SOV) by leaving the object 
in its base position, and producing the prompted finite verb and nominal inflection 
correctly.29  
There was an effect of the inflectional errors – the patients produced more [inflection] 
errors for the SOV condition compared to the OSV condition but they produced more 
[inflection + word order] errors for the OSV condition compared to the SOV condition. 
This effect is explained as follows: for the SOV condition, the patients did not have 
problems with [base] word order and thus, their errors were [inflection] errors, meaning 
that the patients produced the prompted word order correctly. An [inflection] error for the 
OSV condition indicates that the patient has successfully moved the object over the 
subject. However, the patients had problems with the movement of the object and hence 
were unable to derive the OSV order. Their errors for the OSV condition were thus mainly 
of the double-error type – [inflection+word order] errors. Consequently, the data indicate 
that the presence or absence of overt syntactic movement influenced the type of inflection 
errors – [inflection] versus [inflection+word order]. Otherwise, there is no difference in 
terms of overall number of inflectional errors – when all inflection errors 
([inflection]+[inflection+word order]) in both conditions are compared, there is no 
difference. It is therefore suggested that Turkish agrammatic speakers make inflectional 
errors regardless of whether the sentence contains an overt syntactic movement or not. 
Nevertheless, where there is an overt syntactic movement, performance drops significantly. 
It is interesting to observe that the patients who had difficulty with OSV sentences in 
the OSV condition did not benefit from any of the other word order variants that Turkish 
permits (Turkish also allows SVO, OVS, VOS and VSO orders). The absence of a 
tendency to use any other word order variant and the systematic production of SOV by 
                                                 
29 Turkish agrammatic speakers in another study (Yarbay Duman et al., 2005) produced more inflectional 
errors when there was overt syntactic movement. Those inflectional errors were produced in a sentence 
completion test where there was a relationship between the movement of the argument (the subject or the 
object) and verb inflection. In the present study, there is no relationship as such – the movement of the noun 
phrase (the object) does not have an effect on verb inflection. Therefore, leaving the object in its base 
position (de-scrambling) was sufficient to avoid the movement operation, resulting in a well-formed 
sentence in base order, as part of the patients’ grammar.  
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leaving the object in its base position (de-scrambling), seems to suggest that it is overt 
syntactic movement that is one of the main problems in agrammatic aphasia. Additional 
arguments can also be found in the literature. For instance, it is arguable that ‘frequency’ 
could affect Turkish agrammatic speakers’ ability to produce derived word orders, 
including OSV order, since basic SOV order in Turkish is more frequent than other orders.  
However, Bastiaanse et al. (Bastiaanse & Van Zonneveld, 1998; Bastiaanse et al., 
2002; Bastiaanse & Thompson, 2003) showed that completing an embedded clause is 
significantly easier than completing a matrix clause for Dutch agrammatic speakers. The 
Dutch embedded clause is in base order (SOV), whereas the order of a Dutch matrix 
clause is derived (SVO). Although the Dutch matrix clause is twice as frequent as the 
embedded clause (Corpus Gesproken Nederlands), it is significantly more difficult to 
produce. Similar findings have been reported for German (Rausch, Burchert & De Bleser, 
2005). This implies that the frequency of a sentence structure does not play a decisive role 
in agrammatic production.30 
Nevertheless, from a pragmatic point of view, the issue of word order variation could 
be approached as a question of appropriate versus inappropriate use of a particular word 
order in a given context, and not as the use of ‘base’ or ‘derived’ word orders. In our study, 
we prompted the patients with SOV order to elicit an SOV sentence and with OSV order 
to elicit OSV sentence. Apart from this, the experimenter pointed to ‘the subject’ in the 
SOV condition and ‘the object’ in the OSV condition, in the accompanying pictures, 
before asking the patient to construct the sentence. Therefore, the context of presentation 
of the stimuli for an SOV condition required the production of SOV, and the context of 
presentation of the stimuli for an OSV condition required the production of OSV. 
Nevertheless, the patients mostly left the objects in their base position and produced SOV 
order for an OSV condition. We suggest that the use of appropriate/inappropriate word 
orders in agrammatic aphasia is a consequence of the ease of the production of the basic 
word order in Turkish due to a ‘syntactic’ deficiency in producing derived word orders, 
and cannot be attributed to a deficiency in pragmatics. This is plausible in that pragmatic 
deficits (‘appropriateness’ or ‘topic/focus precedence’) have never been considered as 
                                                 
30 There is no corpus study of spoken Turkish, neither regarding word order nor verb inflection. Regarding 
verb inflection frequency, a possible effect of frequency cannot be excluded if the patients have heard the 
verb before.  
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being features of agrammatic Broca’s aphasia.31  
Moreover, both sentence types (SOV and OSV) in our task were minimal-pairs, 
except for the overt syntactic movement operation in the latter: both were finite main 
clauses with three constituents and both included the same lexical and morphological 
elements. Therefore, both clauses make the same demands on short-term memory 
processing, as long as it is not assumed that syntactic movement is a complex operation 
for the patients.32 Nevertheless, the patients have problems only with the OSV sentences. 
Moreover, the patients make more omissions in the OSV condition than the SOV 
condition, even though both sentence types included the same lexical and morphological 
elements, suggesting that the deficit is structural. 
We have not yet tested all word order variations in Turkish. We do not yet know 
whether all overt syntactic movements would show the same effect in Turkish agrammatic 
speech. Therefore, we cannot generalize our findings to all word order variations in 
Turkish. 
We conclude that sentence production, including verb inflection, is generally difficult 
for Turkish agrammatic speakers. However, sentences that involve overt phrasal 
movement (OSV) are more difficult than sentences in base order (SOV). The problems 
Turkish agrammatic speakers have with verb inflection do not stem from a deficit in 
finiteness, since we have shown that object scrambling is impaired but finiteness is not in 
Turkish agrammatic production. Therefore, we propose that difficulties with overt 
syntactic movement and verb inflection are independent in terms of the syntactic tree.  
This study shows that finiteness is not the main problem in Turkish agrammatic 
aphasia, which suggests that neither the ‘Tense’ nor the ‘Mood’ notions are impaired. 
However, our account does not exclude the possible difficulties that agrammatic speakers 
could have when ‘referring’ to events/propositions at certain time points – i.e. selective 
problems with the notion ‘past’– nor does it assume that Turkish agrammatic speakers can 
produce as many finite verbs as non-brain-damaged Turkish speakers. Future research will 
investigate the notion of ‘past’ in comparison to the notion ‘future’, conveyed both by 
                                                 
31 This is in line with our findings. The patients are aware of the pragmatic rule that new elements (both the 
subject and the object in both conditions) cannot be left out of a sentence: there were not many omissions 
throughout the test.  
32 Observe that the patients followed the test carefully: they almost always produced the prompted verb 
inflection (past or mood) and the prompted case marker (nominative and accusative) for both conditions (see 
Slobin, (1991), for several types of nominal and verbal inflections (e.g., several types of case markers and 
tense forms), with varied sentence structure (e.g., main/embedded, active/passive, finite/non-finite) when 
Turkish agrammatic speakers and healthy Turkish native speakers were asked to make free descriptions of 
the same picture). 
OBJECT SCRAMBLING and FINITENESS 
 
 49
finite verbs and participles in clauses with and without overt phrasal movement in Turkish 
(see Yarbay Duman & Bastiaanse, 2009; Chapter 4). 
 
 CHAPTER 3. RELATIVE CLAUSES:  
VERB INFLECTION and CONSTITUENT ORDER 
 
Abstract 
This study presents results from a sentence completion test that examines the production 
of finite main clauses and non-finite relative clauses in Turkish agrammatic speech. In 
main clauses, the verb is finite and all its constituents are in their base positions. In 
relative clauses, the verb is a participle and the NP undergoes overt movement to an A-bar 
(non-argument) position. The results show that non-finite relative clauses with overt 
movement are more difficult to produce than finite main clauses in base order. The 
findings are discussed with respect to several hypotheses on finite verbs and syntactic 
complexity. The final conclusion is that Turkish agrammatic speakers have more problems 
in producing structurally derived clauses, and the production of verbs is influenced by 





























Agrammatic speakers with Broca’s aphasia are known to have problems with both 
complex sentence structures and free and bound grammatical morphemes. This has been 
explained by various theories at different levels. Some researchers assume that the deficit 
in Broca’s aphasia is restricted to certain nodes in the syntactic tree (Hagiwara, 1995; 
Friedmann, 2000). That is, the syntactic tree is viewed as partially damaged from a 
specific node up and errors are therefore made in production. Others seek to determine 
which elements (Thompson’s Argument Structure Complexity Hypothesis, see Lee & 
Thompson, 2004), structures (Bastiaanse & Van Zonneveld’s Derived Order Problem 
Hypothesis, 2005) or positions in the syntactic tree (Wenzlaff & Clahsen’s Tense 
Underspecification Hypothesis, 2004; 2005; Burchert and colleagues’ Tense and 
Agreement Underspecification Hypothesis, 2005) are most vulnerable. There is quite some 
overlap between the different hypotheses. 
3.1.1. Linguistic accounts 
The focus of the present study will be on the different predictions made by the hypotheses 
on finite verbs – Friedmann’s Tree Pruning Hypothesis (TPH), Burchert and colleagues’ 
Tense and Agreement Underspecification Hypothesis (TAUH) and Wenzlaff & Clahsen’s 
Tense Underspecification Hypothesis (TUH) – on the one hand and the hypothesis on 
sentence complexity (Bastiaanse & Van Zonneveld’s Derived Order Problem Hypothesis 
(DOP-H)) on the other.  
What the TPH, TAUH and TUH have in common is that they describe the problems 
that agrammatic speakers have with the production of finite verbs. According to the TPH 
and the TUH, the production of Agreement morphology is intact while the production of 
Tense is impaired. According to the TAUH, both Tense and Agreement can be 
independently affected in agrammatic production. The difference between the TPH on the 
one hand and the TAUH and TUH on the other, is that the TPH assumes that all nodes 
above Agreement are inaccessible (these are Tense and Complementizer nodes, according 
to Pollock, 1989) while the lower nodes are intact, whereas the TAUH and the TUH 
predict that the production of Tense and/or Agreement is impaired but that this does not 
necessarily imply that nothing else is impaired in agrammatic production. In other words, 
the TPH predicts exactly which structures are impaired and which are not, whereas the 
TUH and TAUH, according to which Tense is underspecified, suggest that poor 
production of Tensed finite verbs is due to the nature of Tense – due to its interpretable 
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features which are underspecified – and they do not make further assumptions on other 
structures. 
The basic assumption of the DOP-H is that all languages have a base word order and 
that other word orders are derived. The DOP-H predicts more problems in sentences 
where the constituents are in derived order than in sentences in which the constituents are 
in their base position. For example, the base order in Dutch is subject-object-(finite) verb 
(SOV), which is visible in the embedded clause. The order of the main clause is derived 
(subject-finite verb-object). One of the findings that the DOP-H is based on is that Dutch 
agrammatic speakers have more problems producing finite verbs in main than in 
embedded clauses (Bastiaanse et al., 2002). The DOP-H is not restricted to finite verbs. It 
also predicts that object scrambling, an operation low in the syntactic tree, is also impaired. 
This was confirmed for Dutch (Bastiaanse et al., 2003) and German (Burchert, 2007). 
Hence, the DOP-H is not focused on one position in the tree, but simply posits that 
complex sentences (sentences with overt movement of a constituent) are difficult to 
produce for agrammatic speakers. In other words, in terms of language production models 
(Levelt, 1989), ‘grammatical encoding’ is assumed to be impaired (Bastiaanse & van 
Zonneveld, 2004).  
The present study is focused on the production of finite and non-finite clauses in 
Turkish. First, the linguistic background of the relevant Turkish grammar will be sketched 
out, followed by a section on the predictions for agrammatic production. Then the 
experiment itself and its results will be presented, followed by a discussion of the results 
in the light of the different theories. 
3.2. Linguistic Background 
3.2.1. Main Clauses 
Turkish is an SOV (subject-object-verb) language33 (Erguvanlı, 1984). This is illustrated 
in (1): nom=nominative; acc=accusative, prog=progressive, 3sg=3rd person singular.  
 
(1) adam   ceket-i   dik-iyor  
     the man-nom  the jacket-acc  sew-prog /3 sg 
    ‘the man sews/is sewing the jacket’ 
 
                                                 
33Permutations of basic SOV order are possible (OSV, SVO, OVS, VOS and VSO) in Turkish. The 
permuations represent derived orders that are consequences of syntactic operations such as topicalisation, 




The hierarchy of functional categories in Turkish is Complementizer Phrase (CP) - 
Tense Phrase/Inflection (TP/INFL) - Aspect Phrase (AspP) - Verb Phrase (VP) (Aygen, 
2004). In main clauses, the finite verb moves to T (tense) to check its inflectional features 
(Chomsky, 1995). This can be seen in Figure 3.1. The finite verb moves to T through 
V+v+T movement in a Turkish main clause (see dashed arrow). This operation is invisible 
at the surface level, i.e. the finite verb is in its base position even though tense features 
such as the present must be checked (Chomsky, 1995) 34.  
 
Figure 3.1. A graphical representation of a finite main clause (SOV) in Turkish 
 
In Turkish both C and T/Infl are responsible for finiteness (Aygen, 2004). Non-finite 
verbs do not move as high as the T node in the syntactic tree. In the following few 
paragraphs, some background will be provided on non-finite relative clauses in Turkish 
with overt syntactic movements. 
3.2.2. Relative Clauses 
Turkish Relative Clauses are participle constructions where the verb of the relative clause 
appears in a non-finite form (Underhill, 1974; Hankamer & Knecht, 1976). The verb of 
the relative clause is either marked with a specific subject participle (Spar) –yAn, used to 
relativize the subject, or with a specific object participle (Opar) –DIK, used to relativize 
                                                 
34 The present tense is expressed by the –Iyor Aspect marker in Turkish in the absence of any other 
Tense/Aspect marker following it (Taylan, 2001). According to Aygen-Tosun (1998), the verb moves to 
T/INFL to check both its Tense and Aspect features in the finite main clauses, even when Tense is not 
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the object and the non-subject. Uppercase letters in the subject and object participle 
morphemes represent underspecified phonemes subject to vowel harmony and other 
morpho-phonemic rules in Turkish. 
Example 2 is a subject relative clause and Example 3 is an object relative clause. 
Overt movement of the subject from its clause-initial position to the end of the clause in a 
subject relative (see 2 below), and of the object from its pre-verbal position to the end of 
the clause in an object relative (see 3 below) is shown by a trace (t) which is coindexed 
with the moved argument (Aygen, 2003; 2005). In an object relative, the subject is in its 
genitive (gen) case and the verb agrees in person/number with the subject of the relative 
clause. Neither the subject in a subject relative nor the object in an object relative are 
overtly marked for case (nominative) in the examples below.35 
   
(2) ti  ceket-i           dik-en            adami  
      the jacket-acc    sew-Spar      man  
      ‘the man who has sewn/sew the jacket’ 
 
(3) adam-ın    ti    dik-tiğ-i            ceketi   
      the man-gen   sew-Opar-3sg   jacket   
     ‘the jacket that the man has sewn/sew’ 
 
Turkish relative clauses are reduced relatives and as such they consist of structures 
smaller than an IP/TP or CP. They consist only of Asp(ect) P(hrases)36 with overt A-bar 
movements of the noun phrase (NP) (Aygen, 2004; Krause, 2001). That is, the movement 
of the NP is to a non-argument position. Figure 3.2 illustrates the graphical representation 
of relative clauses, based on Aygen (2005).  
                                                 
35 The case of the extracted subject in subject relative clauses is dependent on the external syntax of the 
relative clause. Specifically, if the subject relative clause is the subject of a main clause, then it is in the 
nominative (e.g., ceketi diken adam burada ‘the man who has sewn/sew the jacket is here’). If it is the object 
of a main clause, then it is in the accusative (e.g., ceketi diken adamı gördüm ‘I saw the man who has 
sewn/sew the jacket’). The case of the extracted object in object relative clauses is also dependent on the 
external syntax of the relative clause – the object is in the nominative when it is the subject of a main clause 
(e.g., adamın diktiği ceket burada ‘the jacket that the man has sewn/sew is here’). If it is the object of a main 
clause, then it is in the accusative (e.g., adamın diktiği ceketi gördüm ‘I saw the jacket that the man has 
sewn/ sew’).  
36  Kural (1993) claims that the ‘object nominalizer’ –DIK morpheme consists of Tense –DI and a 
complementizer –k. Studies of the extraction possibilities and consequences of T-to-C in Turkish (e.g., 





Figure 3.2. A graphical representation of a subject (left) and an object (right) relative clause in 
Turkish.  
 
Table 3.1. The syntactic structure of non-finite relative clauses in Turkish.  
 




Tense  none none 
Agreement none yes 
  
Figure 3.2 shows that overt movement of the subject in a subject relative and the 
object in an object relative from VP targets the head of the Determiner Phrase (DP), where 
the moved constituents become heads of the relative clause – the subject in a subject 
relative and the object in an object relative. The verb in subject and object relative clauses 
moves to D' to check its features. This is shown by the [Verb+Asp+N] complex. The 
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movement of the verb to D nominalizes the verb in relative clauses (see Aygen, 2005 for 
further details). Table 3.1 summarizes those aspects of non-finite relative clauses 
syntactically relevant to our study. Note that in the relative clauses the verb is at D, 
meaning that the verb is non-finite, although there is agreement in an object relative.37 The 
next section discusses the predictions of different theories of agrammatism. 
3.3. Theories of Agrammatism and Their Predictions 
Different theories of agrammatic sentence production generate different predictions for the 
production of non-finite relative clauses and finite main clauses in base order in Turkish. 
The TPH predicts that the production of non-finite relative clauses will be easier than the 
production of finite clauses in base order. This is because neither of the morphosyntactic 
operations in Turkish relative clauses involves Tense or a higher node. Therefore, no 
impairment of non-finite relative clauses is predicted, neither as an inflectional impairment 
in the production of non-finite verbs (i.e. the verb being at D) nor as a deficit in 
performing the movement operation below T (e.g., the landing site of the overt movement 
of the NP being AspP).  
 However, an inflectional deficit is anticipated for finite main clauses where the verb 
is finite, such as where the verb moves to the T node, which is assumed to be problematic 
for agrammatic speakers. Again, the TUH and TAUH do not make predictions for the 
performance on non-finite relative clauses. 
The DOP-H, assuming that overt syntactic movement is impaired regardless of the 
position that the elements take in the syntactic tree, makes the opposite prediction to that 
of the TPH – the production of non-finite relative clauses will be more difficult than the 
production of finite clauses in base order. This is because there is overt movement in non-
finite relative clauses, assumed to make the production of these clauses difficult for the 
patients. However, finite main clauses where all constituents are in their base position will 
cause fewer problems compared the relative clauses, since neither the verb inflection, 
implying that the verb does not overtly move, nor the constituent order, where the NPs are 
in base position, will cause major difficulties. This theory, which proposes that overt 
movement causes patients to have more problems with verb inflection due to the syntactic 
                                                 
37  In an object relative, the predicate complex [V+Asp+N] is adjoined to D and its phi features are 
checked/deleted at D in a Spec-Head relation. Thus, the predicate gets the agreement morphology. In a 
subject relative the predicate lacks subject-verb agreement morphology: the predicate has to be in a Spec-
head relation with the subject DP that carries interpretable phi features so that the predicate can get the 
agreement morphology. The predicate is at D (i.e. the verb moves to Asp, N and D respectively), but the 
subject is not at Spec DP. It is adjoined to the superordinate DP due to relativization; accordingly, there is no 




complexity of the sentence structure, does not make any predictions about which aspect of 
finiteness features – or verb inflection – will be affected by the movement of the NP in 
Turkish non-finite relative clauses. In a previous study of Turkish (Yarbay Duman et al., 
2007; see Chapter 2) it was shown that finite main clauses with object scrambling are 
more difficult to produce for agrammatic speakers than main clauses in base order. 
For the present study on the production of Turkish main clauses and subject and 
object relatives, the TPH predicts more problems in the main clause condition. However, 
it is the DOP-H, which does predict more problems with the subject and object relatives, 
that will be tested here. In other words, we hypothesize that non-finite clauses with overt 
movement of the NP will be more difficult for Turkish agrammatic speakers than finite 
main clauses in base order. 
3.4. Methods 
3.4.1. Subjects 
The study was conducted with seven Turkish-speaking individuals with agrammatic 
Broca’s aphasia (mean age: 52.4 years). All patients were right-handed and had normal 
auditory and visual acuity. They had a single lesion in the left hemisphere and were at 
least 5 months post onset. All the patients but one (B6) suffered from right hemiplegia at 
the time of the study. None of the patients had major articulatory problems. The patients 
were obtained from the Ankara Physical Medicine and Rehabilitation Center (Turkey). 
The aphasia type was established with the Gülhane Aphasia Test (Tanrıdağ, 1993) 
and confirmed by a speech therapist. Based on spontaneous speech production, the speech 
therapist confirmed that all the patients had non-fluent speech, producing only simple and 
short utterances. Their speech production was characterized as telegraphic. Relevant 
patient data are given in Table 3.2. Eight Turkish native speakers with no language or 
speech impairment history served as the control group. All were right-handed. This group 
was matched for age and education with the Broca’s aphasia group.  
3.4.2. Materials and Procedure 
A sentence completion test with three conditions was developed. These conditions were (1) 
Main Clause Condition, (2) Subject Relative Clause Condition and (3) Object Relative 
Clause Condition. Each condition consisted of 20 items. Each subject was thus tested on a 
total of 60 items manipulating two variables – the presence/absence of the overt 
movement of the NP and verb inflection. 
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The patients were presented with two pictures in which the same action was 
performed by a different person and with a different object. There were two picture sets. 
Each picture set and the object in that set was reversed and used randomly in one of the 
three conditions (see Figure 3.3 set (a): ‘sew’ the woman/the pajama + ‘sew’ the man/the 
jacket’ and set (b) ‘sew’ the man/the pajama + ‘sew’ the woman/the jacket’). First, the 
patients were familiarized with the subject and the object of the sentence. The 
familiarization sentence was a conjoined sentence with an existential verb (e.g., for set (a) 
of Figure 3.3: burada kadın ve pijama var ama burada adam ve ceket var ‘here is the 
woman-nom and the pajama-nom but here is the man-nom and the jacket-nom’). The same 
familiarization structure was used for all sentence types. The patients were then prompted 
with the target sentence once before being asked to complete the final sentence in a similar 
way. For all conditions, the prompting sentence included the oral presentation of the first 
constituent of the target clause so that the patients were required to complete the final 
sentence with a verb and an argument. The patients were explicitly told that they would 
hear different types of sentences and that they needed to focus on both the structure of the 
sentences and inflection of the verbs. 
The three conditions are presented below, with the given first constituents in italics. 
The target argument had to precede the verb in the main clauses while the target argument 
had to follow the verb in the relative clauses. 
 











B1 Female 24 Left CVA 27 Yes Right 
B2 Male 58 Left CVA  22 Yes Right 
B3 Female 42 Left CVA  33 Yes Right 
B4 Female 64 Left CVA  5 Yes Right 
B5 Male 60 Left CVA  10 Yes Right 
B6 Female 45 Left CVA  14 Yes Right 





Figure 3.3. Example stimuli used in the experiment 
 
(1) Main Clause Condition (- overt movement condition, + finite) 
       [subject - object - finite verb (+ present progressive + null 3 sg)]  
(2) Subject Relative Clause Condition (+ overt movement condition, - finite)  
      NP [object - non-finite verb (- tense, - agreement)] subject]]  
(3) Object Relative Clause Condition (+ overt movement condition, - finite)  
     NP [subject - non-finite verb (- tense, + overt 3sg)] object]] 
 
As the test design shows, the patients were required to complete the final sentence 
with a non-finite verb and a ‘moved subject’ in the subject relative clauses (see 2 above), 
and with a non-finite verb and a ‘moved object’ in the object relative clauses (see 3 above). 
This contrasted to the main clauses, where the patients were required to produce a finite 
verb and an object, both in their base positions (see 1 above).  
All sentence types were elicited with appropriate and equivalent discourse conditions 
– a main clause was always prompted with a main clause, a subject relative was always 
prompted with a subject relative clause and an object relative was always prompted with 
an object relative clause. Moreover, throughout the test, the experimenter pointed to the 
figures of the arguments that ‘bu’ (this) would stand for (the figure of the subject 
argument for a main and subject relative clause; the object argument for an object relative 
Set (a) 
Set (b) 
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clause). An example follows, 
 
Condition 1: Main Clause Condition (- overt movement, + finite) 
Tester: Bu kadın pijamayı dikiyor ama bu adam … 
Patient: ceketi dikiyor  
Tester: This the womannom the pajamaacc sewprog/3sg but this the mannom … 
Patient: the jacketacc sewprog/3sg 
‘The woman sews/is sewing the pajama but the man sews/is sewing the jacket’ 
 
Condition 2: Subject Relative Clause Condition (+ overt movement, - finite) 
Tester: Bu pijamayı diken adam ama bu ceketi … 
Patient: diken kadın 
Tester: This the pajamaacc sewSpar the mannom but this the jacketacc …  
Patient: sewSpar the womannom 
‘This is the man who sews/has sewn the pajama but this is the woman who sews/has sewn 
the jacket’  
 
Condition 3: Object Relative Clause Condition (+ overt movement, - finite) 
Tester: Bu kadının diktiği pijama ama bu adamın … 
Patient: diktiği ceket 
Tester: This the womangen sewOpar-3sg the pajamanom but this the mangen  
Patient: sewOpar-3sg the jacketnom  
‘This is the pajama that the woman sews/has sewn but this is the jacket that the man 
sews/has sewn’ 
 
The sentences were randomly distributed in the test and were read with normal 
intonation. The test started with a practice trial consisting of six sentences (two for each 
condition) and the practice trial was repeated until it was clear that the patient understood 
the distinction between the types of sentences and the types of inflections. The 
experimenter would repeat the prompting sentence if the patient requested it. Self 
corrections were allowed, no time limit was imposed and only the final answer was 







Both quantitative and qualitative analyses were performed. For the quantitative analysis, a 
correct-incorrect scoring system was used. A response was counted correct if the 
participant produced both the target verb inflection and the target constituent order 
correctly.  
If the patients produced relative clauses with the target verb inflection and the target 
constituent order but inserted the existential verb ‘var’ (there is) to the end of the clause (6 
in subject relative clauses out of 140 items and 8 in object relative clauses out of 140 
items),38 these were counted as correct since these were the sentences where the patients 
correctly performed the movement operation and produced the target verb with the target 
inflection. This was a conservative way to score since our hypothesis is that relative 
clauses are more difficult than main clauses. The insertion of ‘var’ was not observed in a 
main clause condition.  
For the qualitative analysis, the following error categories were distinguished. This 
was done post hoc, based on the error frequencies. 
1. constituent order – a clause produced without the target constituent order. 
The production of ‘bu adam (patient: dik-iyor ceket-i)’: Lit. ‘this the man-nom (patient: 
sew-prog/3sg the jacket-acc) is an example in the main clause condition. In relative 
clauses this error type results in an ungrammatical sentence (marked with an *). An 
example of the subject relative clause condition is ‘*bu ceket-i (patient: kadın diken)’: 
Lit. ‘*this the jacket-acc (patient: the woman-nom sew-Spar)’. 
2. verb inflection – a clause produced without the target verb inflection. These 
are substitution errors within a finite paradigm. An example of a main clause condition 
is ‘bu adam (patient: ceket-i dik-ecek)’: Lit. ‘this the man-nom (patient: the jacket-acc 
sew-future tense). The production of ‘bu ceketi (patient: dikiyor kadın)’: Lit. ‘this the 
jacket-acc (patient: sew-prog/3sg the woman-nom) is an example of a subject relative 
clause condition.  
                                                 
38 Four out of six in subject relative clauses, and six out of eight in object relative clauses were produced by 
the patient B2. The exact mechanism of the use of an existential is unknown. In the test, ‘bu’ (this is) 
modifies the subject in a subject relative (e.g., this is the man who sews/has sewn the pajama) and the object 
in an object relative (this is the pajama that the man sews/has sewn). When ‘bu’ modification is ignored and 
an existential ‘var’ (there is) is added to the end of the clause, the whole utterance is ungrammatical (e.g., in 
an object relative: [* bu adamın diktiği ceket ama bu kadının diktiği pijama  – var] (this is the jacket that the 
man sews/has sewn but this is the pajama that the woman sews/has sewn – is there); in a subject relative: [bu 
ceketi diken adam ama bu pijamayı diken kadın – var] ([* this is the man who sews/has sewn the jacket but 
this is the woman who sews/has sewn the pajama – is there] even though the part the patients produced is 
grammatical. 
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3. base order + V-finite – a constituent order error necessarily resulting in 
base SOV order plus a verb inflection substitution co-occurring in relative clause 
conditions.39 All patients made the same type of error by producing base SOV order 
with the finite verb in the progressive Tense/Aspect in the clause-final position. 
However, base SOV strings were of two types: (1) with a clause-initial-nominative 
subject in both subject (e.g., ‘patient: bu adam ceketi dikiyor’: Lit. ‘patient: this the 
man-nom the jacket-acc sew-prog/3sg’) and in object relative clause conditions (e.g., 
‘patient: bu adam ceket dikiyor’: Lit. ‘this the man-nom the jacket-nom sew-prog/3sg’), 
and (2) with the genitive subject in the object relative clause condition (e.g., ‘*bu 
adamın (patient: ceket dikiyor)’: Lit. ‘*this the man-gen (patient: the jacket-nom sew-
prog/3sg)’. Even though the whole clause with the genitive subject is ungrammatical, 
the part the patient produced was grammatical, regardless of whether the sentence 
started with a genitive or a nominative subject. 
4. omissions – the omission of either the verb or the argument. 
5. others – a category that includes several types of errors, such as semantic 
paraphasias, phonological paraphasias, multiple errors, nil reactions and so on. 
3.5. Results 
The control group showed a ceiling effect for all conditions. That is, no errors were 
produced by this group of Turkish-speaking participants. Hence, their data were not 
further analyzed.  
The agrammatic speakers performed worse than the control group in all conditions. 
The patient data are presented below. The mean score (and percentages) of correctly 
completed sentences in three conditions are given in Table 3.3. Since the number of 
subjects was relatively small, statistical testing was done non-parametrically. The total 
number of correct responses in finite main clauses in base order was significantly higher 
than the total number of correct responses in both the subject relative clauses (wilcoxon, 
z=-2.201, p=0.028) and the object relative clauses (wilcoxon, z=-2.375, p=0.018). When 
non-finite subject and object relative clauses were compared, no statistical difference was 
found (wilcoxon, z=-0.254, p=0.799). Individual scores (presented in Appendix 3A) show 
that the subject relative is significantly more difficult than the main clause for four out of 
seven patients. The object relative clause was more difficult than the main clause for all 
                                                 
39 The opposite, the production of a non-finite relative clause: Movement + V-non-finite when a finite main 




but one patient (B7).  
 
Table 3.3. Mean score (and percentages) of correctly completed sentences in the main clause, 
subject relative clause and object relative clause conditions 
 
Main clause Subject relative clause Object relative clause 
SOV [NP OVS] [NP SVO] 
16.57 (82.8) 6.57 (32.8) 7 (35) 
 
Table 3.4 presents the error data (raw scores) of the patients for the three conditions. 
The error analysis shows that ‘base order + V-finite’ errors were the most common error 
type in relative clauses. These were responses with a clause in base order (SOV) where the 
verb was finite and where all arguments were left in their base positions, even though the 
patients were prompted with non-finite relative clauses with the overt movement of the NP. 
However, the opposite – using a non-finite verb/clause when a finite verb/clause was 
required – was not observed for finite main clauses in base order. 
When ‘base-order + V-finite’ errors were made in the subject relative clause 
condition, a nominative-subject was almost always produced (62 times out of 63 errors) 
and the nominative subject was produced clause-initially ever time but one. The objects 
were left in their pre-verbal base positions and they were mostly inflected in the accusative 
case (fifty times out of 62 – the other twelve were in the nominative case). In other words, 
the patients produced grammatical strings that constitute grammatical clauses. However, a 
different error pattern was observed for the object relative clause condition. In this 
condition the subject of the clause (the given first constituent) was already in its clause-
initial base-position, but in the genitive case. The patients either produced a clause-initial-
nominative subject (23 times out of 49 errors) – as they did for the subject relative clause 
condition – or they used the given clause-initial-genitive-subject to complete the clause 
(making up the other 26 errors). In both cases the objects were left in their pre-verbal base 
positions and were mostly produced in the nominative case (fourteen times out of the 23 
that the patients produced a nominative subject; twenty times out of the 26 that the 
patients used the genitive subject – the remaining fifteen were in the accusative case). It 
should be noted that the strings the patients produced are grammatical in both cases, being 
an object in its base position and a finite verb. However, the clause having the clause-
initial-genitive-subject is ungrammatical (i.e. tester: adam-ın; the man-gen… patient: 
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ceket/ceketi dikti; the jacket-nom/the jacket-acc sew-finite).   
There were few constituent order and (single) verb inflection errors throughout the 
test. The number of omissions of argument or verb was not high either. However, the 
patients made more omissions in relative clauses compared to finite main clauses in base 
order. Individual patient error data can be found in Appendix 3B. 
 
Table 3.4. Error Data (raw scores) in the Main Clause, Subject Relative Clause and Object 
Relative Clause Conditions 
a Two verbs were omitted from the main clauses; seven arguments were omitted from the subject relative 
clauses; twelve verbs and four arguments were omitted from the object relative clauses. When four 
arguments were omitted from the object relative clauses, one of the verbs was non-finite and the other three 
was finite. Therefore, please note that the finite instances also accompany inflectional problems. 
b All the verbs (except one) are finite. 
   
3.6. Discussion  
The study has two major findings. One is that finite verbs inflected for the present 
progressive in linguistically simple sentences are relatively well preserved in Turkish 
agrammatic production. Second, overt movement of the NP, regardless of the position that 
the elements take in a functional hierarchy, is a factor hampering speech production in 
Turkish agrammatic aphasia. These findings show that the production of non-finite 
relative clauses is more difficult for Turkish agrammatic speakers than finite main clauses 
where all constituents are in their base positions. 
The TPH predicts the finite verb to be selectively impaired (because the T node is 
‘pruned’) and no problems with non-finite relative clauses in Turkish. However, relatively 
well-preserved production of the finite verb at the morphosyntactic level, with verb 
movement to T/INFL on the one hand, and impaired production of non-finite clauses with 
the overt movement of the NP (generated below the ‘pruning’ site: in AspPs) on the other, 
shows that tree position – the presence of a finite verb with the present progressive Aspect 
and Tense – does not predict performance patterns in agrammatic aphasia. The Turkish 
data demonstrate that the production of non-finite relative clauses with overt movements 
which do not involve Tense (T) or an overt complementizer (CP) is more difficult than the 
production of finite main clauses (T/C) in base order. This was not predicted by the TPH. 
 Constituent order Inflection Base order + V-finite Omissiona Others 
Main Clause  1 2 0 2 19 
Subject Relative 0 6b 63 7 18 




From these results it is concluded that overt movement of the NP is a difficult operation 
for the patients.  
The DOP-H suggests that finite verbs are relatively intact when there is no overt verb 
movement. The relatively well-preserved production of finite verbs inflected for the 
present progressive in Turkish is in line with this theory. However, the fact that some 
patients have problems with Tense could well be related to the interpretability of Tense 
features (TUH and TAUH), which is the topic of Chapter 4. The DOP-H predicts relative 
clauses with overt movements to be more difficult than finite main clauses in base order 
due to the syntactic complexity that overt movement operation causes. This is what we 
found. Interestingly, Burchert and colleagues also found in another study that object 
scrambling is difficult for German agrammatic speakers (Burchert, 2007).  
Nevertheless, objections could be raised to the conclusion that it is the overt 
movement of the NP that makes non-finite relative clauses more complex structures for 
Turkish agrammatic speakers. The most common error type in relative clauses was ‘base 
order + V-finite’ errors, where the patients were not performing overt movement 
operations or producing non-finite verb morphology, making it laborious to determine 
whether the problem with these clauses is related to the overt movement of the NP or non-
finite verb morphology. However, the data show several empirical grounds upon which an 
assumption can be based that the problem was overt movement as such and not verb 
inflection. Before we proceed with this discussion, it should be noted that the present 
study (and Bastiaanse et al., 2002; Friedmann, 2000) puts forth results from pure 
production tests, whereas Wenzlaff and Clahsen’s (2004; 2005) and Burchert et al.’s (2005) 
theories are based on forced choice sentence completion tests. 
First, when Turkish agrammatic speakers moved the NP (the head noun) in relative 
clauses, they always produced the non-finite verb with the correct inflection. In other 
words, the patients hardly made any errors in non-finite verb morphology once they 
moved the NP. This suggests that there is a relationship between the realization of the 
overt movement of the NP and the production of the target inflection. However, an 
interesting pattern emerged when the patients were unable to move the NP – ‘the NP (head 
noun) + non-finite verb’ is not an order possible in Turkish grammar (an order error). In 
other words, a clause head (in italics) in a relative clause has to follow the non-finite verb 
and can never precede the non-finite verb (such as, for an object relative clause: *adamın 
ekmek kestiği=* [NP subjectgenitive - object - verbnonfinite] and for a subject relative clause: * 
ekmeği adam kesen = * [NP object - subject - verbnonfinite]) Turkish agrammatic speakers 
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seem to be sensitive to this rule as they did not produce strings not in keeping with their 
grammar but rather, their error types were mirrored as ‘base order + V-finite’ errors (see 
Bastiaanse & Thompson, 2003 for a similar assumption for the error data of English and 
Dutch speaking patients in examining the relationship between verb position and verb 
inflection). Accordingly, when the patients could not move the head noun, they left it in its 
base position and produced a finite verb following the head noun (the NP + finite verb 
string) since only a finite verb is permitted in that position in Turkish. Non-finite verbs as 
such cannot be clause-final in Turkish. This explains why the patients did not simply leave 
the NPs in their base positions – an order error alone to avoid overt syntactic movement 
(i.e. *adam ekmeği kesen, *adamın ekmek kestiği) – but adapted verb inflection for that 
position as well (base order +V-finite error). Note that the DOP-H does not make any 
predictions about the error type in derived sentences. It only predicts that derived 
sentences will be more difficult.  
Second, there were hardly any single inflectional errors in relative clauses. If the 
problem was non-finite verb morphology and not the overt movement of the NP, we 
would then expect to see ‘inflection’ errors, at least in subject relative clauses, without 
even ignoring the given first constituent (e.g., ekmeği kesiyor adam), 40  where an 
‘inflection’ error, unlike an order error, results in a grammatical string and a grammatical 
clause in a subject relative clause condition. Nevertheless, the patients did not make 
inflectional errors as such, neither in the subject relative nor in the object relative clauses. 
This is consistent with the error pattern found in the data, in that a single inflectional error 
in a subject relative clause results in the production of a finite main clause with a derived 
order in Turkish. Again, the patients left all the constituents in their base positions, 
including the subject in a subject relative clause, and did not produce a derived variant – 
the given subject was already in its base position in an object relative clause.  
Finally, if the main problem is not the overt movement of the NP and if the patients 
had a random choice of constituent order, mostly by ignoring the given first constituents 
even if they correctly produced and used the new elements in the second picture, they 
would have had five other alternatives for producing a main clause in Turkish, since 
Turkish permits OSV, SVO, OVS, VOS and VSO orders in main clauses. However, only 
one alternative (SOV) of the five did not include (NP) movement – or scrambling – and it 
was this order that was produced. Accordingly, the systematic tendency to leave all the 
                                                 
40 Notice that an actual inflectional error in a subject relative clause results in a derived finite OSV sentence. 




arguments, including the head nouns, in their base positions, both in subject and object 
relative clause conditions, is unlikely to be explained by a deficit in non-finite verb 
morphology. Moreover, the error types were not random at all. There were neither ‘order’ 
nor ‘base order + V-non-finite’ errors in finite main clauses.  
Relative clauses are less frequent than finite main clauses in Turkish. However, 
Bastiaanse and colleagues (Bastiaanse et al., 2002; Bastiaanse & Thompson, 2003) 
showed that completing an embedded clause is significantly easier for Dutch agrammatic 
speakers than completing a main clause. The Dutch embedded clause is in base order 
(SOV) whereas the order of the Dutch main clause is derived (SVO). Although the Dutch 
main clause is twice as frequent as the embedded clause (Corpus Gesproken Nederlands), 
it is significantly more difficult to produce. Similar findings have been reported for 
German (Rausch, Burchert & De Bleser, 2005). This implies that the frequency of a 
sentence structure does not play a decisive role in agrammatic production. Taylan and Koç 
(1998) show that native speakers of Turkish produce more object relative clauses in their 
narratives than subject relative clauses, but in the present study, no difference was found 
for the agrammatic speakers. 
The findings above indicate that when Turkish agrammatic speakers avoid a certain 
clause structure, they produce strings in keeping with their grammar, as was previously 
suggested by Kolk and Heeschen (1992) and Bastiaanse and Thompson (2003) for 
structurally different languages such as Dutch and English. The tendency of Turkish 
agrammatic speakers to prefer correct strings is probably because of the patients’ 
knowledge of relative clauses, including (1) knowing the function of a head noun in 
knowing which NP they should move to construct a relative clause; (2) knowing the 
correct relativizing participle to use before the head noun in using the subject relative 
participle –An or the object relative participle –DIK correctly; and (3) knowing in which 
position to use the head noun, namely before or after the relativized verb is relatively 
intact. Furthermore, the patients do not simply leave the NPs in their base positions but 
also adapt the verb inflection to avoid overt syntactic movement as grammatically 
economically as possible. Accordingly, it is suggested that the strategies the patients use to 
avoid overt movement are shaped by the rules of the specific grammar of the patients’ 
language. 
The adaptation of verb inflection for a specific position is only related to the 
grammar of the clause structure in Turkish, in that the patients produced a finite verb when 
they left the object or subject in their respective base positions, in the preverbal area, in the 
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object or the subject relative clause conditions (object + finite verb; subject + finite verb), 
since a participle verb that has to precede the moved/relativized argument (participle + 
object or participle + subject) is not possible for that position (*object + participle; 
*subject + participle) in Turkish. In other words, Turkish agrammatic speakers do not 
necessarily adapt or change verb inflection if it is sufficient to leave a NP in its base 
position (avoidance of overt movement) to construct a relatively grammatical string. 
Yarbay Duman et al. (2007; see Chapter 2) show that Turkish agrammatic speakers have 
problems with NP movement in object scrambled sentences (e.g., the skirti the man ti 
ironed). However, they predominantly make single ‘base order’ errors rather than ‘base 
order + inflection’ errors, since it is sufficient to leave the NP in its base position to 
produce a grammatical sentence without overt movement (e.g., the man ironed the skirt) in 
finite main clauses as such. Note also that both movement to an argument (A) position as 
in clauses with NP movement (clause internal object scrambling in Turkish) and 
movement to a non-argument (A-bar) position as in Turkish relative clauses (the present 
study) are difficult for the patients, meaning that the crucial factor is overt movement of 
the NP. 
At the individual level, object relative clauses are problematic for more patients than 
the subject relative clauses are. Moreover, the whole clause was only ungrammatical in the 
object relative clause condition (53% of cases). The ungrammaticality of the clause was 
caused by the fact that a given-genitive-subject was followed by no 
relativization/nominalization, as a result of the ‘base order + V-finite’ errors the patients 
made. We suggest that the patients’ knowledge of the genitive case is relatively intact – 
the patients knew that the genitive-marked-NP, the subject of the clause, was already in its 
clause initial base position. Therefore, they attempted to produce a relativized string (non-
finite verb + overtly moved object) following the given-genitive-subject. However, the 
proper use of the genitive case in Turkish is dependent on the syntax of the clause 
structure, i.e. the realization of overt object movement in object relative clauses. In cases 
where patients could not overtly move the object they left the object in its base position 
and produced a finite verb (a grammatical string). As a result, a given genitive subject 
followed by no relativization/nominalization yielded ungrammaticality. The patients were 
probably aware of their inability to form the required relativized string and the 
ungrammaticality of the clause as such. They monitored their errors by producing clauses 
with nominative subjects in their clause initial positions (i.e. grammatical clauses, 47% of 




order + V-finite’ errors).41 Note that when the patients overtly moved the object, no 
problems with the genitive case or clause structure were observed. The data indicate that 
the proper use of the genitive case by Turkish agrammatic speakers is dependent on the 
clause structure i.e. whether overt movement of the NP is required or not. 
It could be argued that there are other potential factors that might have affected the 
performance of agrammatic speakers in the present study, such as (1) the relative distance 
between the verb and its arguments and (2) subordination. However, we would argue that 
closer consideration eliminates some possibilities. Firstly, the distance between the verb 
and its arguments was the same in all three conditions, i.e. all three lexical items across all 
conditions. A simple distance explanation thus fails. Secondly, relative clauses are 
subordinate clauses that are noun phrases (NPs) in Turkish. If the overt movement 
operation in Turkish relative clauses is not a complex operation for the patients, there is no 
theoretical reason to suggest that an NP with three constituents (non-finite relative clauses) 
is a more complex structure than a full finite clause with three constituents. Note also that 
Yarbay Duman et al. (2007; see Chapter 2) shows that NP movement is difficult even 
when two minimal pair finite main clauses (base SOV and derived OSV) are compared. 
It is hard to disentangle the difficulties with the overt movement of the NP and 
nominalization in Turkish, since most nominalized clauses involve overt movement. 
Therefore, what ‘nominalization’ might mean from a morphosyntactic point view could be 
relevant here: nominalization, or non-finite verb morphology, is the movement of the verb 
to D in Turkish (Aygen, 2005). Accordingly, it is not plausible to assume that the 
production of finite verbs, at least those inflected for the present progressive (T/INFL), is 
relatively well preserved at the morphosyntactic level, since verb movement to T is not 
problematic for the patients, whereas the production of all non-finite verbs is, due to a 
selective impairment in verb movement to D. If nominalization as such – invisible verb 
movement to D – was impaired, then errors in ‘inflection’ but not in ‘order’ would be 
expected. Note that any nominalization explanation would necessarily predict that non-
finite verbs or nominalization to also be difficult for agrammatic speakers in other 
languages. However, no nominalization explanation as such is available for any language, 
neither in terms of the syntactic tree nor otherwise. Turkish Broca’s patients rarely 
produce relative clauses in picture descriptions (Slobin, 1991). According to the present 
                                                 
41 The patients often produced the prompted object case when ‘base order +V-finite’ errors were made. The 
objects were mostly produced in the nominative case for an object relative (76.9% with the genitive subject 
and 61% with the nominative subject) and in the accusative case for a subject relative (81%). 
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study, agrammatic speakers of Turkish might use fewer nominalized clauses compared to 
agrammatic speakers in other languages because nominalization and the overt movement 
of the NP are mostly simultaneously manifested in the same clause in Turkish. We suggest 
that it is the overt movement of the NP that is the source of the problem and not 
nominalization itself. This assumption could be further tested in Turkish subordinate 
clauses that have nominalization but no overt movement as such, for instance Ahmet’in 
geldiğini biliyorum, ‘Ahmet-gen come-nominalization-agr know-tense-agr’ (I know that 
Ahmet has come/came). 
All clause types in the test were elicited with appropriate and equivalent pragmatic 
conditions – the patients were prompted with a main clause in base order for the elicitation 
of this clause, and with a subject and an object relative clause for the elicitation of subject 
and object relative clauses respectively. Therefore, the presentation context of the stimuli 
required either a subject or an object relative clause, depending on the condition, as the 
pragmatically most appropriate target clause. However, the patients produced a main 
clause, which is grammatically correct but pragmatically less appropriate when the whole 
conjoined clause (the experimenter’s prompting sentence + how the patient completed the 
sentence) is considered. The pragmatically less appropriate combinations could be 
consequences of difficulties with the complex clause structure, since these pragmatically 
less appropriate combinations were observed only for clauses with overt movement – 
relative clauses and not main clauses. Overall, these data are compatible with a deficit at 
the grammatical encoding level (Levelt, 1989). The patients do make more errors in 
syntactically more complex clauses. 
In summary, sentence production is in general difficult for Turkish agrammatic 
speakers. However, sentences with the overt movement of the NP, regardless of the 
position of the elements in the syntactic tree, are more difficult to produce for the patients 
studied, even when these clauses are non-finite. Accordingly, we suggest that agrammatic 
aphasia is not a general problem with the finite verb at the morphosyntactic level, nor do 
non-finite verbs always constitute the correctly produced verb forms in agrammatic speech. 
The production of verbs in structurally derived clauses is influenced by linguistic factors 
such as the overt movement of the NP. There may be several other factors that also 
diminish the patients’ speech production abilities, such as the ability to refer to past time 
through finite verbs and/or participles, due to selective problems with the semantics of 
Tense/Aspect. Future research will reveal what other factors play decisive roles in 
agrammatic speech.  
  
CHAPTER 4. TIME REFERENCE THROUGH VERB INFLECTION 
 
Abstract 
This study tested the production of tensed finite verbs and participles referring to the past 
and future in agrammatic speakers of Turkish. The agrammatic speakers did not make 
more time reference errors in tensed verbs than in participles. This is interesting because 
tense in general cannot therefore be the main problem, since time reference for participles 
lacking tense inflection is as difficult as for verbs with tense inflection. Besides that, the 
past tense/perfect aspect was found to be more difficult to produce for the agrammatic 
speakers than the future tense/imperfect aspect. None of the current theories on 
agrammatic deficits can explain why reference to the past/perfect aspect is more difficult 
than reference to future/imperfect aspect, although a similar finding was reported for 
Dutch by Bastiaanse (2008). We present a remoteness model of time reference to account 
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4.1. Introduction 
Agrammatism is considered to be a clinical symptom of Broca’s aphasia and is primarily 
characterized by omissions and/or substitutions of inflectional morphemes in constrained 
tasks and in spontaneous speech. Some verbal affixes have been shown to be particularly 
prone to impairment (e.g., Friedmann & Grodzinsky, 1997; Wenzlaff & Clahsen, 2005; 
Burchert et al., 2005; Varlocosta et al., 2006). Various proposals across several languages 
have been made to capture the generalization of impaired and spared verbal inflections in 
agrammatic aphasia. 
Several recent hypotheses share the specific assumption that the agreement inflection 
is preserved better than tense (T) inflection because the tense node (TP) is inaccessible to 
agrammatic speakers, while the agreement node is available (Friedmann & Grodzinsky, 
1997: Tree Pruning Hypothesis (TPH) for Hebrew)42 or because tense is underspecified 
(Wenzlaff & Clahsen, 2005: Tense Underspecification Hypothesis (TUH) for German). 
The difference between TPH & TUH is that Friedmann and Grodzinsky (1997) assume 
that the tense problem is purely syntactic in nature. The syntactic tree is pruned, tense is 
high in the tree, and therefore tense is impaired on the basis of its position. Wenzlaff and 
Clahsen (2004; 2005) also found that tense is impaired. However, they tested for 
grammatical mood as well. In German, mood is supposed to be part of the tense node and 
is relatively well-preserved, whereas tense itself is impaired. Therefore, the authors 
assume that it is not the syntactic category of tense per se, nor its position in the tree that is 
the cause of the problem, but the characteristics of tense, i.e. the interpretability of the 
features used for time reference. Burchert et al.’s (2005: Tense Agreement 
Underspecification Hypothesis (TAUH) for German) data support these views only 
partially. According to these authors, tense and agreement can be affected independently. 
In other words, only some agrammatic speakers have problems with tense, whereas others 
have problems with agreement. What these theories have in common is that they focus on 
the tense and agreement nodes in the syntactic tree. 
Bastiaanse (2008), however, suggests another reason why tense could be impaired. In 
her study she found that not only is the past tense more difficult than the present tense, but 
that participles in present perfect constructions (auxiliary + participle) (e.g., de jongen 
heeft de brief geschreven: Lit. ‘the boy has the letter written’) are more difficult than 
(uninflected) infinitives (modal + infinitive) (e.g., de jongen kan de brief schrijven: Lit. 
                                                 
42 The TPH (Friedmann & Grodzinsky, 1997) follows Pollock (1989) in assuming that tense and agreement 
head their own projections and that the agreement node is lower than the tense node in the syntactic tree. 
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‘the boy can the letter write’) for Dutch agrammatic speakers. Problems with past verb 
forms have previously been reported for Greek, not only for tense but also for the 
grammatical aspect. Stavrakaki and Kouvava (2003) showed that the past tense is more 
difficult than the present tense and that the past tense with the perfective aspect (diava – s 
– a: Lit. read-perfective-past-1sg, ‘I read’) is more difficult than the past tense with the 
imperfective aspect (diava – z – a: Lit. read – imperfective – past – 1sg, ‘I was reading’) in 
spontaneous speech. Poorer performance in the perfective compared to the imperfective 
aspect has also been reported by Nanousi et al. (2006: for Greek). Taken together, these 
findings are in line with Wenzlaff and Clahsen’s (2005) and Burchert et al.’s (2005) idea 
that, at least for some agrammatic speakers, it is not primarily the syntactic aspect of tense 
– i.e. its position in the tree – that is difficult.43 These authors suggest that inflection of the 
verb – i.e. tense as a functional category – is underspecified. However, these theories 
cannot adequately explain the data obtained by Stavrakaki and Kouvava (2003), Nanousi 
et al. (2006) and Bastiaanse (2008), since underspecification as such neither accounts for 
the dissociation between different tenses nor predicts difficulties with grammatical aspect. 
According to Bastiaanse (2008), it is not only tense inflection on the finite verb that is 
affected, but also time reference, particularly the past. This description does not allow for 
a possible discrepancy between two ‘past’ constructions, i.e. it cannot explain the clash 
between the perfective and imperfective aspects as such in agrammatic speech.  
The outcomes of the studies of verb forms referring to different time lines –‘present, 
past and future’ – are controversial, not only with respect to the production of the past but 
also future verb forms. Stavrakaki and Kouvava (2003) predict that agrammatic speakers 
make errors in past forms of tense and aspect but not in future verb forms. However, 
according to Varlokosta et al. (2006: for Greek), not only is the agrammatic speakers’ 
performance for the perfective and imperfective aspect indistinguishable but future tense 
forms are themselves prone to errors.  
These findings have raised several questions, two of which will be addressed in this 
study. The first is whether reference to the past by tensed verbs and participles is difficult 
for Turkish agrammatic speakers. The second is whether only reference to the past is 
difficult or whether reference to the future is also affected. None of the theories (TPH, 
TUH and TAUH) mentioned above are relevant to time reference and none of the studies 
                                                 
43 In several languages, aspect is assumed to be lower than tense in the syntactic tree (e.g., see Philippaki – 
Warburton, 1998 for Greek; Aygen, 2004 for Turkish). 
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mentioned tested the past and future participles expressed by a specific verb inflection – 
that is, without a modal verb or an auxiliary, or in the absence of a tense morpheme.  
In this study, the focus will be on the interpretational, i.e. the semantic correlates of 
tense, and participles lacking tense. Finite verbs in the past tense (perfect aspect) and 
future tense (imperfect aspect) and non-finite verbs that are past participles (perfect aspect) 
and future participles (imperfect aspect) will be introduced. We will show that neither the 
syntactic (tree position) nor the morphological correlates of tense and participle (i.e. the 
particular verb inflection which refers to a given time point) are relevant to the difficulties 
agrammatic speakers have with some verb forms over others. Rather, reference to the past 
using finite verbs and participles is difficult for Turkish agrammatic speakers and 
therefore parallels the results of Dutch agrammatic speakers as reported by Bastiaanse 
(2008). 
4.1.1. Linguistic Background 
Turkish is an agglutinating language with the base subject-object-verb (SOV) order. 
Example 1 is a main clause where the finite verb is in the past tense/perfect aspect (see 1a, 
–DI) and in the future tense/imperfect aspect (see 1b –EcEK). Example 2 is a subordinate 
clause where the non-finite participle verb expresses the past with a past participle/perfect 
aspect (see 2a, –DIK)44 and the future with a future participle/imperfect aspect (see 2b, –
EcEK). Participles in Turkish are not inflected for tense (Hankamer & Knecht, 1976; 
Kornfilt, 2000; Aygen, 2004). Past and future verb forms, and the present, are different in 
terms of their aspectual features – the past tense expresses the perfect aspect that 
introduces ‘a completed event’, whereas the future expresses the imperfect aspect – ‘not 
complete and not progressive’.45 Accordingly, another relevant factor in the grammatical 
aspect is ‘factivity’. Factive sentences are accepted to be epistemically non-modal because 
they assert the certainty and the full commitment of the speaker to the truth of the 
utterance (Lyons, 1977). Factivity is thus not reserved for the subordinate contexts under 
verbs such as remember, regret. Past verb forms are ‘factive’, they express the ‘certainty 
of an event’ – the speaker states his/her certainty with regards to the completion of the 
event (temporal completedness). A non-temporal factor involved is the ‘epistemic 
certainty’, in which ‘completed’ events are marked for some tense or aspect markers in 
                                                 
44 The –DIK participle in Turkish can refer to the present or the past, depending on the context (e.g., benim 
şu anda ütülediğim etek ‘the skirt that I am ironing now’ versus  ‘ben-im dün ütüle-diğ-im etek ‘the skirt that 
I (have)  ironed yesterday’).. We call –DIK a past participle/perfect aspect morpheme since we tested this 
morpheme in the presence of the adverb ‘yesterday’. 
45 Turkish has no distinction between perfect and perfective aspect.  
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various languages (e.g., in those years only men could vote). Future verb forms are ‘non-
factive’, they express only the implication of an event. In the examples below, all the verbs 
are inflected with first person singular agreement (1sg). All the objects in the examples 
below are in the absolute case.46 The inflections introduced (–DI, –DIK and –EcEK) are 
all subject to morphophonemic rules.  
 
(1) Finite  
a. Past tense/Perfect aspect (–DI)  
    ben  etek   ütüle-di-m 
    I       the skirt   iron-perfect/past-1sg  
   ‘I have ironed the skirt’ 
 
b. Future tense/Imperfect aspect ( –EcEK)  
    ben  etek  ütüle-(y)eceğ-im 
    I the skirt      iron-future-1sg  




a. Past participle/Perfect aspect (–DIK )  
    ben-im ti  ütüle-diğ-im                eteki 
    I -gen   iron-perfect/past-1sg        the skirt 
   ‘the skirt that I have ironed’ 
 
b. Future participle/Imperfect aspect (–EcEK)  
    ben-im ti  ütüle-yeceğ-im   eteki 
    I-gen  iron-future-1sg   the skirt 
    ‘the skirt that I will iron’ 
 
The subordinate clauses we tested (see 2 above) are structurally more complex than 
the main clauses. This is because the object has to follow the participle, which is achieved 
                                                 
46 Following the work of Erguvanlı (1984) and Aygen (2004), among others, we assume that these objects 
are bare. The fact that these objects can be scrambled under certain discourse settings (e.g., etek ben giyerim 
‘skirt, I wear’) provides further empirical evidence against an analysis based on varieties of incorporation. 
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by overt syntactic movement of the object to the end of the clause, as the trace (t) 
coindexed with the empty object in its base position shows (Kornfilt, 2000; Aygen, 2005). 
Note that inflections with a tense function (finite –DI, –EcEK) co-occur with nominative 
subjects in the main clauses (see 1a & 1b above) whereas others (non-finite –DIK and –
EcEK) accompany genitive subjects in the participle clauses with object relativization (see 
2a & 2b above). The genitive subject agrees in number and person with the verb. 
These morphemes (–DIK, –DI and –EcEK) appear in complementary structures: –
DIK and –EcEK as participles in the subordinate clauses versus –DI and –EcEK as 
tense/aspect morphemes in main clauses in base order.  
 
Table 4.1. The verb morphology of finite verbs in main clauses with a base order and participles 
with object relativization, and the consequences on verb position and subject case. 
 
 
Therefore, when –DIK and –EcEK are used as participles in subordinate clauses i.e. 
when the subject is in the genitive case, the participle verb has to precede its object and it 
cannot follow it (see 3 below). However, when –DI and –EcEK are used as tense/aspect 
morphemes in main clauses in base order – i.e. when the subject is in the nominative case 
– the finite verb has to follow its object (see 1a & 1b above). Table 4.1 gives an overview 
of the verb morphology of finite verbs in main clauses in base order and participles with 
object relativization, and the consequences on verb position and subject case. Semantically, 
these inflections are discriminated on the basis of whether an event has been completed. 
There is no semantic difference between the past tense and the participle (both express the 
perfect aspect and both are factive) and between the future tense and the participle (both 




                                                 
47 –DI and –DIK are morphologically different. Kural (1993) argues that the –DIK morpheme consists of 
tense –DI and a complementizer –k. Studies of the extraction possibilities and consequences of T-to-C in 
Turkish (e.g., Aygen-Tosun, 1999) indicate that there is neither an overt complementizer in such structures 
nor a tense.  
 Past 
 
Future Verb position Subject case 
Finite verbs 
 
–DI –EcEK Follow the object Nominative 
Participles 
 
–DIK –EcEK Precede the object Genitive 




* ben-im    etek          ütüle-diğ-im 
   I -gen the skirt    iron-perfect-1sg  
 
–EcEK 
* ben-im        etek           ütüle-(y)eceğ-im 
   I-gen  the skirt     iron-future-1sg  
 
The hierarchy of functional categories in Turkish is Complementizer Phrase (CP) - 
Tense Phrase/Inflection (TP/INFL) - Aspect Phrase (AspP) - Verb Phrase (VP) (Aygen, 
2004). In main clauses, the finite verb moves to T to check its inflectional features – tense 
and aspect (Chomsky, 1995). However, there is no T head within the subordinate clauses 
we tested; the highest inflection head within the higher Determiner Phrase (DP) is an 
AspP. Consequently, the successive cyclic movement of the verb ends at Asp, within the 
DP (Krause, 2001; Aygen, 2005). The object overtly moves to the superordinate DP 
(Aygen, 2005). Figure 4.1 shows the internal structure of a Turkish main clause and a 
subordinate clause. Note that the position of the inflections in the syntactic tree changes 
with respect to their functions – if the inflection has a tense function, it occupies T/INFL 
and if it has a participle function, it is in AspP as a head. Neither of these verb movements 
change the order of the constituents at the surface level.  
4.1.2. The Present Study 
The production of main and relative clauses was compared in a previous study of 
constituent order problems in Turkish agrammatism (Yarbay Duman et al., 2008; see 
Chapter 3). It was found that the production of relative clauses was more impaired than the 
production of main clauses, and that constituent order errors were dominant in the relative 
clauses. The present study focuses on the production time reference in main and 
subordinate clauses corresponding to relative and object relative clauses48 in Turkish. The 
main objective of this study is to investigate the origin of the verb inflection deficits in 
Turkish agrammatic speakers by examining their ability to produce a verb inflection to 
refer to the past and future. In this report reference to past and future through verb 
                                                 
48 We used relatives instead of complement clauses where traces and heads do not occur for two reasons: (1) 
preference was given to the equal number of clauses in both conditions; (2) other participle constructions all 
imply embedding, which is known to be difficult for agrammatic speakers (Friedmann, 2001). The 
disadvantage of this choice is that in relatives, constituent order and subject case could interfere with time 
reference, though this was taken into account in the error analysis. 
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inflection will be termed time reference. We tested two verb forms that refer to the past 
and the future – finite verbs and participles. Finite verbs are inflected for tense and 
agreement. The past tense expresses the perfect and the future tense the imperfect aspect. 
Participles are inflected for agreement but they lack tense inflection. The past participle 
expresses the perfect and the future participle the imperfect aspect. We included 
participles because they allow the distinguishing of a deficit in tense from a deficit in time 
reference. In other words, if ‘tense’ is the problem, no time reference errors to participles 
are expected. Tense, aspect and agreement in Turkish finite verbs and participles are 
presented in Table 4.2. 
The tense-related theories (TPH, TUH and TAUH) predict impaired production of 
tense morphemes in finite verbs. This could either be because TP is unavailable to 
agrammatic speakers (TPH) or because T/INFL is selectively underspecified for tense 
(TUH) in agrammatic speech. According to the TAUH, some agrammatic speakers have 
problems with tense, whereas others have problems with agreement. Therefore, they 
predict that more errors will be made with finite verbs than with the participles since 
participles neither move as high as the T node nor are they inflected for tense. In addition, 
none of these theories predict differences between the past and future tenses. However, if 
the data reported for Dutch by Bastiaanse (2008) are universal, then we expect no 
differences between finite verbs and participles. Reference to the future has only been 
tested for Greek so far but the results are equivocal. According to Stavrakaki & Kouvava 




Seven individuals (four females, three males) clinically diagnosed with Broca’s aphasia at 
the Ankara Physical Medicine and Rehabilitation Center participated in the study. The 
diagnoses were based on the Gülhane Aphasia Test (Tanrıdağ, 1993) and the clinical 
judgments of a speech therapist. The speech therapist confirmed that they were all non-
fluent, with slower than normal speech patterns, producing simplified and short utterances. 
They will therefore be referred to as agrammatic speakers. 
The agrammatic speakers were at least 3 months post onset (but see B1) of a left 
CVA (Cerebro-Vascular Accident), except B6 who had had traumatic brain injury. All 
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were right-handed before their strokes but suffered from right-hemiplegia at the time of 
testing. The individual data of the agrammatic speakers are presented in Table 4.3. 
A group of seven non-brain-damaged Turkish speakers participated in the study. 
They had no history of neurological disease and were matched for age and education to 
the agrammatic speakers group.  
Figure 4.1. Syntactic tree of a basic SOV (left) and a subordinate [NP SVO] (right) clause in 
Turkish. 
 




 Finite Agreement Tense Aspect Reference to Factive 
Past finite verbs + + + Perfect Past + 
Future finite verbs + + + Imperfect Future - 
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Future participles - + - Imperfect Future - 
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Table 4.3. The Data of Agrammatic Speakers 
4.2.2. Materials 
Fifteen transitive verbs were chosen (e.g., ‘to iron’). These verbs were matched with an 
object pair (such as, skirt–trousers). Each verb and object pair was used to elicit a clause, 
either with a tensed (n=30) or a participle verb (n=30). Half of the clauses with tense were 
in the past tense/perfect aspect condition (n=15) (–DI is the tense/epistemic modality 
marker for the past) and the other half were in the future tense/imperfect aspect condition 
(n=15) (–EcEK is the tense/modality marker for the future). Similarly, half of the clauses 
with participle verbs belonged to the past participle/perfect aspect condition (n=15) (–
DIK is the past participle expressing the perfect aspect) and the other half future 
participle/imperfect aspect condition (n=15) (–EcEK is the future participle expressing the 
imperfect aspect). Accordingly, there were four conditions with fifteen items each in the 
test (a total of sixty items per participant). The agreement inflection (–Im)49 was the same 
for all the conditions.  
The subject of the clause in tensed clauses was inflected for the first person singular 
pronoun (ben ‘I’), which is marked with the nominative case – a null morpheme in 
Turkish (ben-nom ‘I-nom’). The subject in participle clauses was inflected with the 
genitive case (ben-im ‘I-gen’). The objects in tensed and participle clauses are bare. The 
target verb inflection type was manipulated with temporal adverbs (‘yesterday’ for past, 
‘tomorrow’ for non-past). Examples of the test stimuli for the future tense and the past 
participle are shown in Figure 4.2.  
 
 
                                                 
49 First person singular agreement was chosen for testing since it is overtly inflected in both the finite verb 
and the participle and cannot be dropped, whereas in a Turkish main clause, third person singular agreement 
is a null morpheme and third person plural agreement is overly inflected, but the inflection is usually omitted. 
 Gender Age Etiology Months post-onset Right Hemiplegia Handedness 
B1 Female 66 Left CVA > 2.5 Yes Right 
B2 Male 70 Left CVA 6  Yes Right 
B3 Female 44  Left CVA  16 Yes Right 
B4 Female 47  Left CVA  26 Yes Right 
B5 Male 40 Left CVA  28 Yes Right 
B6  Female 26 Head trauma 120  Yes Right 
B7 Male 75 Left CVA  20 Yes Right 
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Figure 4.2. Example stimuli used for the future tense and past participle conditions. The picture 
shows ‘iron’ skirt–trousers pairs. 
4.2.3. Procedure 
The participants were presented with pictures of the two objects shown on two opposing 
pages. A clause was printed under each picture. The second clause was left incomplete – a 
verb and an object were missing and they were replaced by two lines. The participants 
were given the following instructions in Turkish. 
‘Now I will show you two pictures of two objects. Under each picture, you will see a 
sentence. First, I will tell you the names in these pictures. Then, I will read aloud the first 
sentence. I will start reading the second sentence as well but I will leave it incomplete 
because there, the verb (for example, ütülemek: ‘to iron’50) and the name of the picture 
(for example, etek: ‘the skirt’) are missing. You should listen to me carefully and when I 
stop, you should complete the sentence with the structure of the first sentence and with the 
same verb root (for example, ütüle: Lit.‘iron (it))’. When you complete the sentence, you 
should be careful about the inflection of the verb (for example, does it say ‘yesterday’ (as 
in dün ütüledim: Lit. ‘yesterday iron-perfect-1sg’, ‘I have ironed (it) yesterday’) or 
‘tomorrow’ (as in yarın ütüleyeceğim: Lit. ‘tomorrow iron-future-1sg’, ‘I will iron (it) 
tomorrow’) in the sentence?) and make sure you use the picture on the second page, okay? 
Don’t worry and take your time. If you do not understand a sentence, ask me to repeat it. 
Now we will do some examples together and we will start the test when you are ready.’ 
There were four practice items for each condition. During the practice trial, the errors 
made by the participants were corrected and explained. For example, if the participant did 
not move the grammatical object in the participle clauses, the correct position of the object 
was stated by the experimenter or, if the participant produced an error in inflection such as 
                                                 
50 In Turkish, the suffix –mek or –mak signifies the infinitive. This means that ütüle: Lit. ‘iron (it)’ is the 
root of the verb and ütüle- mek is ‘to iron’.  
Ben dün etek ütüledim. Ben yarın ______   ______ Benim dün ______   ______Benim yarın ütüleyeceğim pantolon.
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producing the past tense/participle when the future tense/participle was required, the 
correct inflection was provided. The test commenced when the participants understood the 
difference in structure and verb inflection/reference. The test was administered 
individually. An example of a test sentence is provided below. 
 
For iron (skirt – trousers) pair51 
Condition 1: Past tense/Perfect aspect (– DI, epistemic modality) 
Ben yarın pantolon ütüleyeceğim. Ben dün ——— ——— (participant: etek ütüledim). 
I-nom tomorrow the trousers iron-future-1sg. I-nom yesterday ——— ——— (participant: 
the skirt iron-perfect-1sg). 
I will iron the trousers tomorrow. I (have) ironed the skirt yesterday. 
 
Condition 2: Future tense/Imperfect aspect ( –EcEK)   
Ben dün etek ütüledim. Ben yarın ——— ——— (participant: pantolon ütüleyeceğim). 
I-nom yesterday the skirt iron-perfect-1sg. I-nom tomorrow ——— ——— (participant: the 
trousers iron-future-1sg). 
I (have) ironed the skirt yesterday. I will iron the trousers tomorrow. 
 
Condition 3: Past participle/Perfect aspect ( –DIK ) 
Benim yarın ütüleyeceğim pantolon. Benim dün ——— ——— (participant: ütülediğim 
etek). 
I-gen tomorrow iron-future-1sg the trousers. I-gen yesterday ——— ——— (participant: 
iron-perfect-1sg the skirt). 
The trousers that I will iron tomorrow. The skirt that I (have) ironed yesterday. 
 
Condition 4: Future participle/Imperfect aspect ( –EcEK)  
Benim dün ütülediğim etek. Benim yarın ——— ——— (participant: ütüleyeceğim 
pantolon). 
I-gen yesterday iron-perfect-1sg the skirt. I-gen tomorrow ——— ——— (participant: iron-
future-1sg the trousers). 
The skirt that I (have) ironed yesterday. The trousers that I will iron tomorrow. 
                                                 
51 In Turkish, reference to the past is always expressed with perfect aspect. The temporal adverb 
distinguishes the perfect from the past. In English, the perfect with a past temporal adverb is ungrammatical 
(* I have ironed the skirt yesterday). In order to avoid ungrammatical English examples, the translation is 
always with the auxiliary in between brackets (e.g., I (have) ironed the skirt yesterday). 
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The given and expected verb forms were always different throughout the tests. The 
test was self-paced, audio-recorded and transcribed orthographically. 
4.2.4. Scoring 
A response was counted as correct when the participant produced the required verb 
inflection and clause structure. A single paraphasia of the noun (i.e. the participant says 
‘car’ when there is a ‘truck’ in the picture) or of the verb stem (i.e. the verb stem ‘buy’ is 
used when ‘sell’ is required) was ignored since these did not involve inflection. The total 
number of such lexical errors was low (22 items out of 420 test sentences: 5%).  
An error analysis was performed focussing on the time reference errors. They 
occurred both as single errors, mainly in the main clauses, and in combination with 
constituent order errors in the subordinate clauses. The reason for this is that the 
subordinate clauses are hard to produce for agrammatic speakers and they often change 
the structure of the main clause (Yarbay Duman et al., 2008; see Chapter 3).  
4.3. Results 
4.3.1. Quantitative analysis 
The control group performed all the conditions perfectly. Their data will not be discussed 
further. The agrammatic speakers had problems in producing the required verb inflection 
and performed worse than the control group in all conditions. The total number and mean 
proportions of correctly completed sentences in four conditions are set out in Table 4.4 
(see Appendix 4A for the individual scores of the agrammatic speakers). Since the number 
of subjects was relatively small, statistical testing was done non-parametrically. 
 
Table 4.4. Total number (percentages in round brackets) of correctly completed clauses for the 
past and future, and for finite verbs and participles. The maximum score is 105 per condition. 
Past  
Past tense/perfect aspect    58 (55.2) 
Past participle/perfect aspect    19 (18.1) 
Total    77 (36.6) 
Future  
Future tense/imperfect aspect    91 (86.6) 
Future participle/imperfect aspect    17 (16.1) 
Total 108 (51.4) 
Finite Verbs  
Past tense/perfect aspect + future tense/imperfect aspect 148 (70.4) 
Participles  
Past participle/perfect aspect + future participle/imperfect aspect   36 (17.1) 
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The results show that finite main clauses with tense were easier than participle 
clauses (wilcoxon, z=-2.375, p=0.018). There was a trend that past participle/perfect 
aspect clauses were more difficult than past tense/perfect aspect clauses (wilcoxon, z=-
1.947, p=0.051). Future participle/imperfect aspect clauses were more difficult than future 
tense/imperfect aspect clauses (wilcoxon, z=-2.375, p=0.018). Apart from this, clauses 
with the past tense/perfect aspect were more difficult than those with the future 
tense/imperfect aspect (wilcoxon, z=-2.207, p=0.027) but no difference was found 
between past participle/perfect aspect and future participle/imperfect aspect clauses 
(wilcoxon, z=-.406, p=0. 684).  
Participle clauses are syntactically more complex than main clauses in base order, as 
shown earlier by Yarbay Duman et al. (2008; see Chapter 3). The fact that so many errors 
were made with the participles could very well be due to the syntactic complexity of the 
subordinate clause – i.e. the derived order. The present study focuses on time reference 
and therefore a qualitative analysis of the finite verbs and participles produced is required 
for all error types, to disentangle the time reference errors from the constituent order errors.  
4.3.2. Qualitative analysis 
The qualitative analysis focuses on inflectional substitutions. Two types were produced – 
(1) inflectional substitutions that are time reference errors and (2) inflectional substitutions 
that are not time reference errors. Table 4.5 presents the total number (percentages) of 
time reference errors produced per condition (see Appendix 4B for time reference errors 
per agrammatic speaker). In the past tense/perfect aspect condition, almost all inflectional 
substitutions were ‘reference’ errors (98%). This was the same for the future 
tense/imperfect aspect condition – all inflectional substitutions involved ‘reference’ errors 
(100%). However, the agrammatic speakers produced four times more reference errors in 
the past tense/perfect aspect condition (37%) than in the future tense/imperfect aspect 
condition (7.6%).  
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Table 4.5. Total number (percentages in round brackets) of time reference errors per condition. 
 
 
The agrammatic speakers made verb inflection substitutions in participle conditions, 
also involving ‘reference’ errors. There were several verb inflection substitutions in past 
participle/perfect aspect and future participle/imperfect aspect conditions; however, only 
part of these substitutions involved ‘reference’ errors (35% for the past tense/perfect 
aspect and 30% for the future tense/imperfect aspect). The verb inflection substitutions 
were reflected either as a single (reference) error or as a multiple (reference + order) error. 
Multiple errors were most often observed in structurally complex clauses in derived order.  
Table 4.5 also shows that the agrammatic speakers made more multiple (reference + 
order) errors in the subordinate clauses than in the main clauses. The overall data in Table 
4.5 suggest that they had more problems with the past than with the future.  
First, errors in tense and participle were compared.52  Table 4.6 shows the total 
number and percentages of errors in tense and participle. The individual data can be found 
in Appendix 4C. 
The results show that the agrammatic speakers did not make more time reference 
errors in the finite verbs than in the participles (wilcoxon, z=-0.736, p=0.461). This is 
interesting because tense in general cannot then be the main problem, since time reference 
on participles that lack tense inflection is as difficult as verbs with tense inflection, even 
when they are identical in form. 
Second, time reference comparisons were made between past tense/perfect aspect and 
future tense/imperfect aspect. There were more errors to past tense/perfect aspect than to 
future tense/imperfect aspect (wilcoxon, z=-2.120, p=0.034). Past participle/perfect aspect 
was not more difficult than the future participle/imperfect aspect (wilcoxon, z=-1.511, 
p=0.131). The lack of a significant difference between past and future participles will be 
                                                 
52  The present study was not designed to test agreement; accordingly, the verb was always inflected for first 
person singular agreement.  
 Reference Reference + order Total 
Past    
Past tense/perfect aspect (base) 39 ( 37.1 ) 0 ( 0 ) 39 ( 37.1 ) 
Past participle/perfect aspect (derived) 15 ( 14.2 ) 8 ( 7.6 ) 23 ( 21.9 ) 
Future    
Future tense/imperfect aspect (base) 8 ( 7.6 ) 0 ( 0 ) 8 ( 7.6 ) 
Future participle/imperfect aspect (derived) 7 ( 6.6 ) 10 ( 9.5 ) 17 ( 16.1 ) 
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discussed in the next section. The agrammatic speakers produced twice as many time 
reference errors for past forms (past tense and participle: both are perfect aspect) than for 
future forms (future tense and participle: both are imperfect aspect), yet the difference fails 
to reach statistical significance (wilcoxon, z=-1.101, p=0.271). Given these results, it can 
be concluded that past tense/perfect aspect is more difficult than future tense/imperfect 
aspect, and that past forms (perfect aspect) are prone to more errors than future forms 
(imperfect aspect). 
In a group comparison, the difference between past and future forms was not 
statistically significant. However, when individual analyses were performed, interesting 
patterns emerged. 
4.3.3. Individual analyses of agrammatic speakers with specific time reference 
problems 
Three out of seven agrammatic speakers (B2, B3 and B7) are significantly impaired in 
time reference. Reanalysis of the Dutch agrammatic speakers from Bastiaanse (2008) 
showed that five out of ten Dutch agrammatic speakers also have specific problems with 
time reference. In the following paragraphs, the individual analyses of these participants 
are given.  
For B2 and B7, the past tense/perfect aspect was more difficult than the future 
tense/imperfect aspect (χ2 =25.33, df=1, p< 0.001 for B2; χ2=16.13, df=1, p<0.001 for B7). 
Additionally, the past participle/perfect aspect was more difficult than the future 
participle/imperfect aspect (χ2=9.13, d f=1, p<0.01 for B2; χ2=5, df=1, p<0.05 for B7). 
Therefore, we suggest that these two agrammatic speakers have selective problems with 
time reference, where reference to the past is more difficult than reference to the future, 
both with a finite verb and with a participle. B2 made more reference errors with tense 
than with participles (χ2=4.59, df=1, p<0.05), and B3 made more errors to reference with 
participles than with tense (χ2=4.81, df=1, p<0.05), with no significant difference in his 
ability to refer to the past and the future with a participle (χ2=2.40, df=1, p<0.20). 
Considering these individual results, participants B2, B7 and B3 share impairment in time 
reference, and two of them have this impairment in a highly selective form – reference to 
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Table 4.6. Total number (percentages in round brackets) of time reference errors in finite verbs 
and participles.  
 
The Dutch data show a similar pattern: four out of ten agrammatic speakers were 
significantly worse at reference to the past overall ([participles+past 
tense]<[infinitives+present tense]), two agrammatic speakers were significantly impaired 
in the past tense compared to the present tense. Remarkably, one participant was better at 
the past than at the present tense. 
4.3.4. Summary of the results 
The main objective of the present study is to examine the agrammatic speakers’ time 
reference ability. The results show that (1) reference with verbs inflected for tense are as 
difficult as participle verbs that lack tense, (2) past tense/perfect aspect is more difficult 
than the future tense/imperfect aspect, (3) there is no difference between past and future 
participles, (4) verb forms referring to the past are prone to more errors than future verb 
forms. In sum, the past tense is more impaired than the future tense, but there is no 
difference between non-tensed past and future verb forms. These results will be discussed 
in the next section. 
4.4. Discussion  
On the basis of the results above, there are two main findings. Firstly, agrammatism is not 
a tense problem but a problem in time reference, also reflected in participles. Secondly, 
the deficit is not just time reference, but reference to the past at least for tensed verbs. No 
current theory of agrammatic speech production can explain these results. The following 
section discusses time reference problems with regard to the theories of agrammatic 
production mentioned in section 4.1. 
4.4.1. The time reference problem in agrammatic aphasia 
Time reference problems have been noticed before, of course, by theories that relate the 
agrammatic problem to tense (TPH, TUH and TAUH). Of these hypotheses, the TUH is 
the only one that makes the link to the interpretable features of tense. However, the TUH 
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underspecified, whereas the present data show that the interpretable features of the 
participle are also impaired. Therefore, we assume that time reference through verb 
inflection is impaired in Turkish agrammatic speakers. The same has been shown for 
Dutch agrammatic speakers (Bastiaanse, 2008). The next topic to address is the 
differences in time reference frames where verb inflections refer to past and future. 
4.4.2. Reference to Past and Future 
Two agrammatic speakers out of the seven in this study and four agrammatic speakers out 
of the ten in Bastiaanse (2008) had a selective deficit with reference to the past. Based on 
the above findings, we assume that it is not purely the morphosyntactic correlates of tense 
– neither the tense node itself, nor its position in the tree – but rather time reference 
through verb inflection, particularly to the past (perfect aspect) – whether or not in the TP 
or AspP – that is the main problem. Therefore, we suggest that some aspects of verb 
inflections become more difficult when time reference to the past (perfect aspect) is 
involved. The following addresses the question of how the difficulties with past, which 
were found in the present study and were previously reported for Dutch (Bastiaanse, 2008) 
and Greek (Stavrakaki & Kouvava, 2003), can be accounted for.  
The problem with reference to the past could be a problem with ‘perfectivity’. In 
other words, when reference time precedes event time, agrammatic speakers encounter a 
problem. A syntactic deficit could also be assumed: that is, the Aspect node is impaired, 
but only for the ‘perfect’ aspect. Such an explanation could account for the Turkish data; 
however, it is incompatible with the Dutch data (Bastiaanse, 2008). In Dutch past tense is 
imperfect (Jan liep op straat: Lit. ‘Jan walk-imperfect past on the street’, ‘Jan was 
walking/walked on the street’) and the imperfect past is more difficult than the imperfect 
present tense (Jan loopt op straat: Lit. ‘Jan walk-imperfect on the street’, ‘Jan walks on 
the street’). Actually, the imperfect past is the most difficult verb form for Dutch 
agrammatic speakers, meaning that the imperfect is not relatively easy, at least when the 
reference is to the past. Hence, perfectivity is not a likely explanation for the Turkish data. 
Note also that there is no consistency in difficult structures as regards the temporal 
ordering relationships of reference time and event time. The event time and reference time 
are contemporaneous in the imperfect past, but remain difficult. The event time and 
reference time are also contemporaneous in the present, but this is significantly easier than 
the imperfect past. Hence, an ordering relationship that suggests that the patients have 
problems when reference time precedes event time is not a likely explanation for the 
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Turkish agrammatic data either. We therefore consider a remoteness model of time 
reference in the following sections.  
Yarbay Duman et al. (2007; see Chapter 2) adopted Aygen’s theory (2004) which 
follows Lyons (1977) and defined tense as a specific kind of epistemic modality that holds 
the distinction between [–/+ past] and [–/+ remoteness]. According to Lyons’ approach 
(1977), present, past and future are defined in terms of remoteness in relation to the 
moment of utterance and factivity (whether a situation is close to reality). Figure 4.3 
reproduces Aygen’s schema (2004). 
Past time encoded in verb forms makes the situation more remote [+ remote] than the 
present and future, and factive [+ factive]. Future events encode possibilities that are non-
remote [– remote] by definition because remoteness to the utterance time is not relevant to 
an event that has not yet occurred. Therefore, they are also inherently non-factual: that is, 
they are relatively remote from fact. Accordingly, the difference in the epistemic status 
between past and future (the past can be true or false, the future can be neither and future 
statements as opposed to factive ones have no truth-conditional value) has been captured. 
Aygen (2004) extended Lyons’ model (1977) to cover not only tensed but all verb forms 




Figure 4.3. Graphical representation of Lyon’s model (1977). 
 
When the remoteness model is applied to the agrammatic data, we see that 
agrammatic speakers have more problems with remote structures with certainty of past, 
past tense/perfect aspect, than non-remote structures future tense/imperfect aspect. 
                      Factivity                              Non-Factivity 
        [+] remote                 [-] remote 
        Past                            Present 
[+] remote              [-] remote 
Counterfactuals      Future 
Epistemic Modality
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Interestingly, the present tense,53 defined as non-remote in this model, is also less of a 
problem for the agrammatic speakers (see Stavrakaki & Kouvava 2003; Bastiaanse, 2008). 
The remoteness model has several advantages in accounting for the agrammatic data. 
The first is that it does not focus only on the tense inflection of the verbs but on any 
verb or verb complex that has time reference characteristics such as participles with or 
without an auxiliary. Therefore, it can explain why two agrammatic speakers who have 
more difficulties with reference to the past with a verb inflected for tense/perfect aspect 
also have more difficulties with reference to the past with a non-tensed verb with the 
perfect aspect. Both of them are [+ remote] in the present study.  
The second advantage is that it predicts difficulty with a particular verb inflection 
based on whether the temporal interpretation of the verb is remote or not in the context 
used. For example, the –DIK participle in Turkish can refer to the present or the past. If 
the temporal interpretation is non-remote, as in ‘benim şu anda ütülediğim etek’, ‘the skirt 
that I am ironing now’, fewer problems are expected than when the temporal interpretation 
is remote, i.e. past, as in the present study. In this way, any deviant performance for a 
particular verb inflection used in different contexts can be accounted for. Moreover, note 
that the lack of a significant difference between –DIK and –EcEK participles at the group 
level could stem from the fact that –DIK is not necessarily remote, as opposed to –DI, 
which is necessarily remote (e.g., ‘ben şu anda eteği ütüledim’, ‘I have just ironed the 
skirt’). Another possibility is that full interpretation of participle clauses might depend on 
a higher main clause verb.54 
Finally, the remoteness model is economical in that it combines different findings 
across languages where different time frames were tested into a single account. In Dutch 
the past is more difficult than the present (Bastiaanse, 2008). In Greek, past tense is more 
difficult than present tense and the past tense with a perfective aspect is more difficult than 
the past tense with an imperfective aspect (e.g., Stavrakaki & Kouvova, 2003; but see 
Varlocosta et al., 2006). We show for Turkish that the past/perfect verb forms are more 
difficult than future/imperfect verb forms. Taken together, the easier structures found 
across languages (Dutch, Greek and Turkish) are the non-remote ones – the present and 
                                                 
53 In Turkish the present tense is expressed by the –Iyor progressive aspect morpheme, which is continuous. 
It could thus occur before, during or after the moment of utterance.  
54 We did not use a higher main clause verb (e.g., adamın diktiği ceketi gördüm ‘I saw the jacket that the 
man has sewn’) for two reasons: (1) subordinate clauses as such imply embedding, which is known to be 
difficult for agrammatic speakers (Friedmann, 2001); (2) embedding as such make it difficult to understand 
whether it is the time reference on the participle or on the tensed verb that makes expressing time reference 
difficult for the patients. From the present results, however, we can conclude that time reference problem is 
also reflected in participles. 
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future are products of non-remoteness. Notice that while a distance account of tense with 
respect to utterance time – the past is more distant than present – fails to explain why the 
past is difficult – since the past is as distant as future – the remoteness account survives. A 
distance analysis in time and the notion of remoteness are different, since the former 
claims to identify the ‘distance’ between the event time and the utterance time, whereas 
the latter merely identifies whether the event time is or is not the same as the utterance 
time.55  
A factivity account alone – positing the possibility that factive clauses are more 
difficult than non-factive clauses – fails because there is no consistency of factivity on 
easier structures. In other words, the present is factive whereas the future is non-factive. 
Factivity can be further tested by comparing the ‘future’ with ‘counterfactual conditionals’ 
(e.g., if you joined the party, we would dance) since they are both non-factive. If 
remoteness alone were the difficult factor, more difficulties with counterfactuals would be 
expected because they are remote, following Lyons’ (1977) approach. To the best of our 
knowledge, no study has so far compared the future with counterfactuals as such. 
An important question is what makes [+ remote] more difficult for agrammatic 
speakers. We do not have a straightforward answer but consider some possibilities. The 
temporal interpretation of epistemic modality (the degree of certainty that a speaker has 
with respect to his proposition) could become more difficult when certainty of past 
(certainty that something has happened or certainty that an event has been completed) is 
an issue.56 If this is true, adverbs such as ‘yesterday’ and ‘last month’ that necessarily 
introduce an event with the certainty of past, are also expected to add an extra level of 
interpretation for agrammatic speakers. This is because the adverb and the event time 
expressed by the verb need to be tuned for the past – i.e. both have to receive the [+ 
remote] interpretation (see Aygen – Tosun, 1998). Bastiaanse (2008) only used temporal 
adverbs such as ‘yesterday’ and ‘last month’ for the past tense items. She found that the 
past tense was more difficult than the present tense for Dutch agrammatic speakers. 
                                                 
55 Remoteness is identified in terms of ‘not overlapping’ with the utterance time (UT) – UT and event time 
(ET) overlap in the present whereas UT and ET do not overlap in the past. The future, however, is a 
different category since it is non-factive – the future expresses an implication and not an actual event in that 
it is hypothetical though the speaker can make forecasts about it with varying degrees of certainty. 
Accordingly, even though UT and ET do not overlap for the future as opposed to the present, the future is 
interpreted as non-past in the same way as the present in this theory.  
56 The future is never a purely temporal concept and necessarily involves a kind of predication (Lyons, 1977) 
rather than a certainty. Certainty of the past is only involved in the perfect aspect, and the present study 
shows that the imperfect aspect that is an implication of an incomplete and/or ongoing event (- remote) is 
less of a problem than the perfect aspect that bears certainty of the past (+ remote).  
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Yarbay Duman et al. (2007; see Chapter 2) tested the morphology of the past tense 
without testing temporal interpretation – the agrammatic speakers were not required to 
refer to a particular point in time through verb inflection or an adverb. The latter study 
showed that past morphology as such is not deficient in Turkish when no temporal 
interpretation is involved (Yarbay Duman et al., 2007; see Chapter 2). This accords with 
the present findings in that the problems with tense lie at the interpretational level. 
Accordingly, it could well be that the adverb ‘yesterday’ with certainty of past fails to 
retrieve the required [+ remote] morphology, for example, ‘listened’, which results in even 
more problems with the past. Agrammatic speakers know what ‘yesterday’ is but they fail 
to retrieve the required verb inflection. 
4.4.3. The time reference problems in relation to other agrammatic phenomena 
The problems with time reference through verb inflection suggest that it is difficult for 
agrammatic speakers to express a semantic notion (time reference) through verb inflection, 
implying that the integration of semantic and morpho-syntactic information is difficult for 
them. Put simply, extrasentential information is hard to express at the grammatical level. 
This phenomenon has been observed before, but mainly for comprehension. Grodzinsky et 
al. (1993) found that the interpretation of object pronouns (him, her) is difficult for 
individuals with Broca’s aphasia. The same has been reported for Dutch by Vasic (2006). 
Pronouns have an extrasentential referent. Hickok and Avrutin (1995) reported that 
comprehension of which questions is also problematic for patients. Again, an 
extrasententially bound computation is needed to comprehend which questions. Hence, 
there is a relationship between the present findings on time reference and earlier findings 
on comparable phenomena that shows that integration of extrasentential and morpho-
syntactic information is difficult for agrammatic speakers.57  
However, this does not explain why reference to the past is particularly affected, or at 
least more affected than reference to the present (Bastiaanse, 2008) and future (for the 
tensed verbs in the present study). Above we argued that this could be caused by the 
notion of ‘remoteness’. The past is [+ remote] and the present and future are not. However, 
it is still not yet clear why inflecting a [+ remote] verb would be more difficult than 
inflecting a [- remote] verb. 
                                                 
57 Avrutin (1999) accounts for data on pronouns and which questions by a syntax-discourse model. The 
model discusses difficulties with time reference as well; however it does not predict that reference to the past 
will be more affected than reference to the present/future in agrammatic speech. 
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It could be that [+ remote] verb forms are more difficult overall for agrammatic 
speakers, in which case these problems should show in both comprehension and 
production. Another possibility is that remoteness as such is difficult, in which case the 
problems should also be observed in languages that do not express time reference through 
verb inflection, but through lexical and/or aspectual adverbs, such as Chinese and 
Indonesian. We recently started a project that focuses on this issue, by testing 
comprehension and production in a large number of languages. 
In summary, we suggest that agrammatism is neither a specific tense problem nor a 
specific aspect problem. The agrammatic speakers have problems with time reference, 
which is also reflected in participles. Not only is time reference in general difficult, but 
reference to remote structures that express the past is even more problematic for 
agrammatic speakers. A finer grained theory is needed to explain these findings. 




The goal of this study was to analyze the influence of word order and case information on 
auditory sentence comprehension in Turkish agrammatic patients with Broca’s aphasia. A 
test was developed to examine the comprehension of sentences in base and derived word 
order that varied in their use of case for agents and themes. Sentences with base case 
assignment (subject=nominative; object=accusative) and non-base case assignment were 
included. The results show that both word order and case influence the performance of the 
Turkish Broca patients. A clause is comprehended best when there is both base case and 
base order information (active base order clauses). The performance of the patients drops 
when there is base case information but the theme is not in the base position (sentences 
with object scrambling and subject relative clauses). Clauses lacking base case 
information, where the theme is not in its base position (object relatives and passives), are 
understood the poorest. These data suggest that the sentence comprehension deficit in 
Turkish Broca’s aphasia is due to a problem in assigning thematic roles to the noun 
phrases by integrating syntactic information (word order) and morphological information 
(case). Such an integration problem is in keeping with previous findings on sentence 
















In a couple of recent studies it was shown that Turkish agrammatic speakers with Broca’s 
aphasia have more problems producing sentences in derived order than sentences in base 
order (Yarbay Duman et al., 2007: see Chapter 2; Yarbay Duman et al., 2008: see Chapter 
3). Word order errors and morphological errors were produced in sentences in derived 
order. Word order and morphology are closely related in Turkish. For example, in object 
relative sentences, the word order changes but so does the case of the subject: it changes 
from nominative to genitive. The data of Yarbay Duman et al. (2008; see Chapter 3) on 
the production of clauses with base and derived word order show that when Turkish 
agrammatic speakers fail to produce the right order, they adapt case to the order they 
produce. Apparently, there is an interaction between word order and case that Turkish 
agrammatic speakers are aware of when producing sentences. 
Word order problems have often been mentioned as one of the key features of 
sentence comprehension in Broca’s aphasia for languages without overt case marking (e.g., 
Grodzinsky, 1995; Bastiaanse & Edwards, 2004). On the basis of the production data in 
Turkish, the question arises whether an interaction between word order and case similar to 
the one found in production can be observed in sentence comprehension. This point is 
addressed in the present study. Agrammatic patients with Broca’s aphasia58 were tested 
with a comprehension test where sentences with base and derived order varied in their use 
of case. Both sentences with base case assignment (base order clauses, object scrambling 
and subject relatives: subject=nominative; object=accusative) and sentences with non-base 
case assignment (object relatives: subject=genitive; object=nominative and passives=two 
nominatives) were included to evaluate the interplay between word order and case 
separately. Although a few sentence comprehension studies have been performed in 
languages where case information is decisive (Turkish by McWhinney et al., 1991; 
German by Burchert et al., 2003; Hebrew by Friedmann & Shapiro, 2003; Serbo-Croatian 
by Smith & Mimica, 1984; Lukatela et al., 1995), their results show that word order 
influences sentence comprehension. One of the questions these studies raised was about 
the interaction between word order and case in sentence comprehension. In sentences 
where the agent and theme thematic roles are not in their base positions, performance 
                                                 
58 In most production studies, the aphasia type under investigation is referred to as ‘agrammatic aphasia’, 
whereas in comprehension studies, usually the term ‘Broca’s aphasia’ is used, since not all patients produce 
speech. The patients included in the present study all used telegraphic speech and were all diagnosed as 
suffering from Broca’s aphasia. Since in comprehension studies the term ‘Broca’s aphasia’ is more common, 




drops: the patients do not use case information to understand the sentences, although the 
performance of Broca patients from these languages is usually not as poor as the 
performance of patients from languages that do not have overt case marking. Aydın (2007) 
compared the comprehension of four subject relatives to four object relatives in five 
Turkish Broca’s aphasia patients. Unfortunately, no comparison of simple active sentences 
was performed. No difference was found between the sentence types, but the patients 
performed poorly overall. The use of case information was not mentioned. Finally, 
comprehension of sentences with moved elements is impaired in Italian (Luzzatti et al., 
2001). Italian has no cases on nouns, but sentences with pronouns in base and derived 
positions were also tested. Italian pronouns are like English pronouns – they carry the case. 
Interestingly, the impairment was also observed in sentences with a clitic pronoun, which 
have overt case (Luzzatti et al., 2001).  
In the next section two current theories of sentence comprehension will be discussed, 
followed by a description of the Turkish grammar in relation to the sentence types tested. 
Finally the predictions for Turkish made by both theories will be formulated. 
5.1.1. Linguistic theories on sentence comprehension in Broca’s aphasia 
The most influential theory of sentence comprehension in Broca’s aphasia was provided 
by Grodzinsky, for the first time in 1984. Many variants of this theory have been 
formulated, both by Grodzinsky himself (1995; Drai &Grodzinsky, 2006) and by others 
(for example, Double Dependencies Hypothesis by Mauner et al., 1993; and the Derived 
Order Problem Hypothesis by Bastiaanse & Van Zonneveld, 2005, 2006). Here, 
Grodzinsky’s Trace Deletion Hypothesis (TDH) and the related Derived Order Problem 
Hypothesis (DOP-H) will be discussed. 
The TDH is based on Chomsky’s (1995) Government and Binding theory. According 
to this theory, every language has a base order, with other orders being derived by so-
called ‘movement’. An element that moves leaves a trace behind, which is coindexed with 
the antecedent, as illustrated in (1), where i indicates the coindexation. 
 
(1) the boyi whoi the girl chases i 
 
In order to interpret a sentence, the thematic roles have to be assigned correctly. The 
verb assigns thematic roles to the arguments, but when an argument is moved, the 
thematic role is assigned to the trace and then, by virtue of the coindexation, to the moved 




argument. According to the TDH, in Broca’s aphasia the traces are removed from the 
sentence representation and therefore, no thematic role can be assigned to ‘the boy’ in (1). 
Broca patients then use the so-called ‘default strategy’, which specifies that if an 
argument has no role, it is assigned the role that belongs to its position in the sentence, 
meaning in (1) that ‘the boy’ receives an agent role following this strategy. Now there are 
two agent roles, one for ‘the girl’, which receives this role from the finite verb, and one for 
‘the boy’, which receives this role following the default strategy. Two agent roles will 
result in chance level performance, which is usually observed for this kind of sentence. 
The TDH states that the traces are deleted from the sentence representation, meaning 
that it assumes that sentence comprehension is a representational deficit, i.e. that the 
patient is no longer able to reconstruct sentences with traces. Therefore, s/he will no 
longer understand any sentence with a trace. The default strategy allows him/her to make a 
choice in a sentence comprehension test. This assumption allows the researcher to work 
with performance based on the chance level. 
The TDH has been revised twice. In Grodzinsky (1995) it was restricted to apply to 
A-chains (argument movement) only: verb movement, for example, should present no 
difficulties. Later, the TDH was said to be irrelevant to SOV languages, such as Dutch and 
German (Drai & Grodzinsky, 2006). In Dutch and German passives, the internal argument 
does not cross the verb and therefore, the verb can correctly assign the theme role. 
However, Bastiaanse & Van Zonneveld (2006) disputed both of the revisions 
Grodzinsky made: (1) Dutch Broca patients perform at chance level when they have to 
judge the ungrammaticality of a sentence with illegal verb movement or without 
obligatory verb movement; and (2) an analysis of the complete set of the Dutch and 
German data shows that Broca patients, as a group, perform at chance level on passive 
sentences. They claim that the data obtained so far are better described by their DOP-H, 
which was developed for production but is also intended for comprehension, positing that 
sentences in derived word order are difficult. The advantage of this hypothesis is that it is 
relatively ‘theory free’. It does not rely on Government and Binding or any other linguistic 
theory prone to changes as theoretical insights develop over time. The DOP-H simply 
states that every language has a base order, for example SVO for English and SOV for 
Dutch and German, and that sentences in which the order is derived – whether or not this 
is by movement, merge or whatever – are more difficult to produce and comprehend than 
sentences in base order. Bastiaanse, Bouma and Post (2009) speculate on why this should 




their complements) are adjacent. In head-initial languages, such as English, the head 
immediately precedes its complement; in head final languages, the head immediately 
follows its complements. When these phrases become discontinuous, agrammatic 
performance drops. For example, in Dutch base order the verb (head) follows the object 
(complement): when the verb is in second sentence position, such as in Dutch matrix 
clauses, the complement-head chain is broken. Agrammatic speakers make more errors in 
these sentences than in sentences in which the complement-head chain is intact.  
Notice that the DOP-H assumes that Broca’s aphasia is a processing rather than a 
representational deficit. It just states that some sentence types are more difficult to 
comprehend and produce than others due to processing problems. The DOP-H does not 
characterize the nature of this processing deficit any further. Assuming a processing 
disorder that affects some sentence types more than others requires statistical analysis of 
the data rather than analysis in terms of chance level. In addition, the DOP-H says nothing 
about default strategy and makes no claims about chance levels. It could very well be that 
the default strategy is applied by English and Dutch speaking Broca patients, which 
explains their chance level performance but not, or to a lesser extent by speakers of 
languages that are overtly marked for case. So far, the DOP-H seems to describe 
adequately the word order problems in production in various languages (English: 
Bastiaanse & Thompson, 2003; Dutch: Bastiaanse & Van Zonneveld, 2005; Turkish: 
Yarbay Duman et al., 2007; see Chapter 2).  
In sum, both the TDH and the DOP-H predict sentence comprehension problems 
based on word order. The TDH is far more restricted, though. It only applies to argument 
movement and the default strategy is used to explain above and at chance performance. 
Furthermore, it is restricted to sentence comprehension. The DOP-H is an overarching 
theory and simply states that sentences with derived order are more difficult because 
derived word order dissociates constituents that naturally belong to each other. 
In the next section, the relevant properties of Turkish grammar will be presented. 
This will be followed by the predictions made by the TDH and the DOP-H. 
5.2. Turkish Grammar 
5.2.1. Word Order  
Turkish is a subject-object-verb (SOV) language (see 2), but word order is free, so 
alternations to this basic order are possible. These alternations are exemplified in (3). 
 




(2) polis   hırsız-lar-ı  vur-uyor 
     policeman-nom  thief-plr-acc  shoot-aspect/3sg 
     'the policeman shoots the thieves' 
 
(3) a. hırsızları  polis    vuruyor OSV 
      b. polis    vuruyor  hırsızları SVO 
      c. hırsızları  vuruyor  polis OVS 
      d. vuruyor      polis   hırsızları VSO 
      e. vuruyor      hırsızları   polis VOS 
 
The sentences in (3) are derived from the base order through the movement of 
constituents as a result of syntactic processes such as topicalization, focusing and 
backgrounding (Erguvanlı, 1984). Word order variation in Turkish is thus assumed to be a 
result of a syntactic phenomenon. The variation is constrained. For example, indefinite 
objects (unlike definite objects, as in 3a above) are generally required to occupy the 
immediate preverbal position and when they are moved to the clause initial position, the 
string results in an unacceptable (*) sentence for the intended interpretation the policeman 
shoots the thieves (see 4 below).59  
  
(4) * hırsızlar  polis  vur-uyor 
 
Turkish nouns are marked for number (singular – plural). The plural suffix –lEr, 
which immediately follows the noun before any other suffix, can be used with nouns and 
third person verbs. However, Turkish uses third person singular verbs inflected with a zero 
agreement morpheme with plural nouns in daily speech. Therefore, number inflection in 
the examples above has no effect on identifying the subject and the object of the sentence. 
Because of the free word order, the distinction between a subject and an object 
cannot be maintained solely on the basis of word order. Case inflection on the nouns 
signals the thematic roles, e.g., the agent and the theme of the clause. 
5.2.2. Grammatical Case  
In Turkish grammatical case (hereafter, case) is expressed through a specific suffix on the 
noun phrase. There are six cases in Turkish: nominative, accusative, genitive, dative, 
                                                 
59 There is no definite article in Turkish. Definiteness is marked by the accusative case on objects and by 




locative and ablative. Each case has a specific inflection (–i for accusative, –in for genitive, 
–e for dative, –de for locative, –den for ablative and zero morpheme for nominative).  
In main clauses, the subject is generally inflected in the nominative case and the 
(definite) object is inflected in the accusative case. Therefore, we refer to this combination 
(subject = nominative, object = accusative) as ‘base case assignment’ since the case 
information unambiguously signals the agent and theme roles of the noun phrase. 
Examples 2 and 3a above are repeated below as 5 and 6 respectively. In 6 the object 
precedes the subject, as illustrated by ti, which shows the base position of the object 
coindexed with the object in the sentence initial position. However, movement of the 
object in object scrambling (also known as topicalization, Erguvanlı, 1984) does not have 
an effect on case. Therefore, base case assignment points to polis (policeman) as the 
subject and hırsızlar as the object of the clause. This means that the theme/object precedes 
the agent/subject. 
 
5. Base Order (SOV) 
     polisagent   hırsız-lar-ıtheme  vur-uyor 
     policeman-nom  thief-plr-acc   shoot-aspect/3sg 
     ‘the policeman shoots the thieves’ 
 
 6. Object Scrambling (OSV) 
     hırsız-lar-ıi-theme   polis agent   ti   vur-uyor 
     thief-plr-acc  policeman-nom  shoot-aspect/3sg 
    ‘the thieves, the policeman shoots’ 
 
 In Turkish subject relative clauses (see 7), the subject, which is inflected in the 
nominative case, is moved from its clause initial position to the end of the clause as 
indicated by the t position. The clause initial object is inflected in the accusative case. In 
these sentences, the theme precedes the agent.  
 In Turkish the case of a noun phrase which embodies a relative clause depends on the 
external syntax of the clause (see the brackets in examples 7 and 8);60 however, the 
                                                 
60 The case on the extracted subject in subject relative clauses is dependent on the external syntax of the 
relative clause. Specifically, if the subject relative clause is the subject of a main clause, then it is in the 
nominative (e.g., polisi vuran hırsız burada ‘the thief who has shot/shot the policeman is here’). If it is the 
object of a main clause, then it is in the accusative (i.e. polisi vuran hırsızı gördüm, ‘I saw the thief who has 
shot/shot the policeman’). The case on the extracted object in object relative clauses is also dependent on the 




relative clauses in the present study are tested as NPs (i.e. in the absence of a higher main 
clause verb) in which the subject of the subject relative and the object of the object relative 
are unmarked for case. In this respect, they appear nominative at the surface level since 
nominative is also deprived of overt case morphology. Accordingly, we will refer to 
unmarked case (also see passives, below) as nominative case to emphasize the surface 
similarity for the purposes of this study. 
 
7.  Subject relatives 
     ti  hırsız-lar-ı theme   vur-an   polisi agent       [burada yaşıyor] 
    the thief-plr-acc  shoot-aspect   the policeman-nom  [here lives] 
    ‘the policeman who has shot the thieves [lives here]’ 
 
However, case information does not always signal thematic roles unambiguously. In 
other words, some sentences have non-base case assignment, to which base case 
assignment (subject = nominative, object = accusative) cannot be applied. Object relative 
clauses and passives are such structures. Example 8 below is an object relative clause in 
which the object has been moved from its pre-verbal position to the right of the verb, as 
shown by the t position. Although overt movement as such does not change the order of 
agent – theme, it changes the case of the nouns: the subject is inflected in the genitive and 
the object in the nominative case. 
 
8. Object relatives 
     polis-in agent   ti   vur-duğ-u   hırsızlari- theme   [sarhoştu] 
     the policeman -gen  shoot-aspect-agr  the thief-plr-nom  [were drunk]  
    ‘the thieves whom the policeman has shot [were drunk]’ 
 
 In passives (pass) the theme inflected in the nominative case is the subject and the 
agent is also in the unmarked case. Hence, neither the theme nor the agent are overtly 
marked for case, although the theme is in the subject position and is in the nominative case 
and the agent is the object of the by-phrase (see example 9).  
 
 
                                                                                                                                                   
external syntax of the relative clause – the object is in the nominative when it is the subject of a main clause 
(e.g., hırsızın vurduğu polis burada, ‘the policeman who the thief has shot/shot is here’). If it is the object of 
a main clause, then it is in the accusative (e.g., hırsızın vurduğu polisi gördüm ‘I saw the policeman who the 




9.   Passives 
      hırsız-lar theme  polis agent   tarafından  vur-ul-uyor 
      thief-plr-nom   policeman by phrase  shoot-pass-aspect/3sg 
     ‘the thieves are shot by the policeman’   
 
Table 5.1. Summary of all the clause types with respect to thematic structure (agent=A; 
theme=Th), movement (‘moved’ constituents are in italics) and case morphology 
(nom=nominative; acc=accusative; gen=genitive).  
 
The present study focuses on the comprehension of base order clauses, object 
scrambled clauses, relative clauses and passives. Table 5.1 provides a summary of these 
clause types with respect to grammatical and thematic structure, movement and case 
morphology. As can be inferred from the Table, (1) base order clauses have base case 
assignment; (2) object scrambled and subject relative clauses also have base case 
assignment, though both these clauses have derived word order; and (3) object relatives 
and passives do not have base case assignment while both of them have derived word 
order.61 
5.3. The predictions of TDH and DOP-H for Turkish 
Neither the TDH nor the DOP-H make specific predictions for Turkish. However, from 
previous studies of sentence comprehension in languages with overt case marking it is 
clear that case does not play a decisive role and does not assist sentence comprehension 
much. However, in some of these languages (German, Hebrew), word order is relatively 
free, though there are not as many word order variants as in Turkish. Moreover, case 
marking does not change according to sentence type as in Turkish. Because of the word 
                                                 
61 We assume that passives are derived because the theme is the subject. 




Base Order A-Th nom acc 
Scrambling Th-A nom acc 
Subject Relative [NPTh-A] nom acc 
Object Relative [NP A-Th] gen nom 
Passives Th-A nom  nom  




order and case variation, Turkish is an interesting language for distinguishing their 
separate influence on sentence comprehension. 
 
Table 5.2. Predictions made by the old TDH (Grodzinsky, 1995), the latest TDH (Drai & 
Grodzinsky, 2007) and the DOP-H (Bastiaanse & Van Zonneveld, 2005; 2007). The constituents 
in italics are not in their base positions (byP.=by phrase).  
 
 grammatical &  thematic structure old TDH new TDH DOP-H
Base Order subj.=agent – obj.=theme – V  above chance above chance + 
Object Scrambling obj.=theme – subj.=agent – V  at chance above chance - 
Subject Relative obj.=theme – V – subject=agent  at chance above chance - 
Object relative subj.=agent – V – obj.=theme  above chance above chance - 
Passives subj.=theme– byP.=agent – V  at chance above chance - 
 
An important difference between the TDH and the DOP-H is the way in which their 
predictions are formulated. The TDH and its related default strategy make predictions in 
terms of chance level: patients score above or at chance level (or, in a very few cases 
below chance level). Typically, no statistical comparison is performed. The DOP-H 
predicts that sentences in base order will be better understood than sentences in derived 
order. To test the DOP-H, statistical comparisons between the different sentence types 
should be performed.  
In Table 5.2 the predictions made by the classic and the latest version of the TDH and 
the DOP-H are given. Notice that this is purely based on word order, since neither theory 
includes case as a relevant factor. The latest version of the TDH predicts that performance 
is above chance in SOV languages as long as the internal argument does not cross the verb. 
The only Turkish sentence type in which such crossing occurs is the object relative. In this 
sentence type the object ‘moves’ over the verb and therefore no thematic role can be 
assigned. Applying the default strategy (‘assign the thematic role appropriate to the 
sentence position’) assigns a theme role to the second NP and results in the object relatives 
being correctly understood. Drai & Grodzinsky (2006) do not consider the possibility that 
the external subject crosses the verb, as it does in Turkish subject relatives for example, 




restriction is used to describe their prediction, but it could be that they mean crossing of 
internal or external arguments. In that case the default strategy assigns the theme role to 
the traceless subject according to its position in the sentence. There are then two themes 
and hence the patients perform at chance level.  
The old TDH predicts chance level performance for all sentences where the traceless 
NPs receive, following the default strategy, the same role as the other NP. This occurs in 
(1) the object scrambled sentences, where the object receives an agent role because it is in 
the sentence initial position; (2) the subject relatives where the traceless subject receives a 
theme role because it is the second NP; and (3) in the passives where the traceless subject 
receives an agent role because it is sentence initial. 
The DOP-H predicts poor performance for all sentences in derived order compared to 
sentences in base order. It does not make predictions in terms of chance level because 
important differences between sentence types could be missed when only chance level is 
taken into consideration. Statistics are used to determine whether differences at 
performance level are reliable. 
For the present study, we will first describe performance levels at chance and above. 
It will be demonstrated that restriction to such an analysis fails to reveal important 
differences between sentence types. Therefore, statistical analyses were performed to 
understand the exact influence of word order and case on sentence comprehension in 
Turkish Broca patients.  
The goal of this study is to evaluate whether word order accounts such as the TDH 
and the DOP-H are sufficient to describe the sentence comprehension deficits in a 
language where case plays as important a role as word order. It will be shown that case 
influences performance both at the group and at the individual level, but that it is less 
decisive than word order, even in a language where word order seems to be free. 
5.4. Method 
5.4.1. Subjects 
Seventeen Turkish speakers with Broca’s aphasia (seven female/ten male) with a mean 
age of 49.8 years participated in the study. All the patients were right-handed and had 
normal or corrected to normal auditory and visual acuity. All patients but one (B12) were 
at least four months post-onset and had a single lesion in the left hemisphere – except for 
B4 and B7 who had had two strokes in their left hemispheres. Of the seventeen patients, 
fifteen suffered from a left CVA, and the others from a brain trauma due to a gunshot (B15) 




and a brain tumor (B16). All but one (B7) suffered from right hemiplegia at the time of 
testing, indicating left frontal damage. 
The aphasia type was established with the Gülhane Aphasia Test (Tanrıdağ, 1993) 
and confirmed by a speech therapist. Based on spontaneous speech production, the speech 
therapist confirmed that all the patients had non-fluent (i.e. slower than normal) speech. 
They were able to produce simple and short utterances but had difficulty with the 
production of complex utterances. It was also confirmed that the patients’ comprehension 
was relatively good compared to their production. Relevant patient data are provided in 
Appendix 5A. Ten native speakers of Turkish with no language or speech impairment 
history served as the control group. All were right-handed. This group was matched for 
age and education with the Broca’s aphasia group. They performed at ceiling. Therefore, 
their data will be ignored further. 
5.4.2. Materials 
A spoken-sentence-to-picture-matching task was developed with five semantically 
reversible sentence types. There were twenty items in each condition. A total of 100 
reversible sentences were tested for each participant. 
 
Figure 5.1. Example stimuli for ‘the policeman shoots / has shot the thieves’. 
 
A semantically reversible sentence was read aloud by the experimenter. The 
participants were asked to point to the picture that matched the spoken sentence. There 




the roles are correct but the number of agents/themes was wrong (hereafter, number); and 
(4) picture in which both the roles and the number of agents/themes were incorrect 
(hereafter, role reversal + number). Figure 5.1 shows an example of the test stimuli. For 
the sentence ‘the policeman shoots / has shot the thieves’ the target is at the left upper 
corner and next to it is the role reversal. Number is at the left bottom corner and next to it 
is the role reversal + number.  
Half the sentences in each condition were presented with singular agent/plural theme 
and the other half were presented with singular theme/plural agent to manipulate number. 
Number manipulation did not have an effect on the verb form, which was always 
singular.62 The plural morpheme on the NP was always the same (-lAr). We manipulated 
‘number’ in order to discriminate errors mainly at the syntactic level (role reversals) from 
the errors mainly at the morphological level (number). The order of the pictures was 
pseudo-randomized. 
The task was administered individually. It started with two practice trials, each 
consisting of five items. The practice trials were repeated until it was clear that the patient 
understood the task. Once the test started, the experimenter only repeated the target 
sentence on request, not more than once. No time limit was imposed.  
5.5. Results 
5.5.1. Qualitative Analysis 
The mean numbers (proportions in brackets) of the correctly interpreted sentences are 
given in Table 5.3 (individual scores are given in Appendix 5B).  
 
Table 5.3. The mean number and proportion of correctly interpreted sentences in each condition 
(maximum score in each condition is 20). In the last row the scores are given in terms of chance 
level. 
 



















chance level above chance at chance at chance at chance at chance 
 
                                                 
62 Turkish uses singular verbs with plural subjects in colloquial speech. 




Table 5.3 also includes a presentation of whether the score was at chance level or 
above. Considering that the majority of the errors included word order errors (628 out of 
703 errors: 89.33%), chance level was set at 33.3–67.7% correct. As a group, the Broca 
patients scored at chance level for all sentence types, except for the base order sentences 
where they scored above chance. 
A Repeated Measures analysis of variance was performed to investigate whether and 
how order (base and derived order) affects sentence comprehension in Broca’s aphasia in 
sentences with base case assignment (agent=nominative case, theme=accusative case) or 
non-base case assignment. Both order and case were treated as within-participants factors. 
For agent-theme base order with base case assignment, we used Base Order (BO); for 
theme-agent derived order with base case assignment, we used the average of Scrambling 
and Subject Relative (SCR-SR); for agent-theme derived order without base case 
assignment, we used Object Relative (OR); and for theme-agent derived order without 
base case assignment, we used the Passive (PASS).  
The Repeated Measures ANOVA showed a statistically significant effect for order: 
F(1.16)=19.3, p<.000. An inspection of the mean scores indicated that sentences with 
agent-theme order (BO+OR) (M=0.63, SD=0.02) were comprehended better than 
sentences with theme-agent order (SCR-SR+PASS) (M=0.53, SD=0.02). There was also a 
statistically significant main effect of case F(1.16)=192, p<.000. That is, based on the 
mean scores, sentences with base case information (BO+SCR-SR) (M=0.67, SD=0.02) 
were comprehended better than sentences where this type of information was absent 
(OR+PASS) (M=0.48, SD=0.01).  
These main effects were qualified by a significant interaction between order and case: 
F(1.16)=5.75, p<.029. Although there was an effect of order when two clauses had normal 
case information (F(1.16)=18.1, p<.046), this effect was lost when the normal case 
information was absent (F(1.16)=3.13, p<.096). In other words, according to the mean 
scores, a sentence in agent-theme order (BO; M=0.752, SD=0.12) is easier to comprehend 
than a sentence in theme-agent order (SCR-SR; M=0.60, SD=0.11) only when both have 
base case information. However, when base case information is lacking, the sentences in 
agent-theme order (OR; M=0.51, SD=0.08) are as difficult as the sentences in theme-agent 
order (PASS; M=0.46, SD=0.09), implying that syntactic movement had a negative effect 
on performance even when it did not result in a theme-agent order, and that case 
information, which changed as a consequence of movement, was confusing for the 




Base Order>Object Scrambling=Subject Relative>Object Relative=Passive 
5.5.2. Quantitative Analysis 
In Table 5.4 the mean numbers (proportions in round brackets) of the error types per 
condition are given. Individual scores are given in Appendix 5C. There were three types of 
distracters: role reversal (RR), number (N) and [role reversal+number] (RR+N). The 
patients made significantly more errors with distracters with role reversals (i.e. role 
reversal and role reversal + number) compared to single number errors in all conditions 
(for base order t=4.06, df=16, p=0.001; object scrambling t=12.2, df=16, p=0.000, subject 
relatives t=7.5, df=16, p=0.000, object relatives t=16.9, df=16, p=0.000, passives t=19.3, 
df=16, p=0.000).  
A one-way analysis of variance (ANOVA) revealed that there was a statistically 
significant difference in the test conditions [F (4,80)=25.4, p=0.000)]. According to the 
post-hoc comparisons with Bonferroni corrections, (corrected p value is <0.005 since there 
are overall ten comparisons between conditions), role reversals were satistically the least 
frequent for the base order (m=3.5, sd=1.90) compared to object scrambling (m=7.2, 
sd=1.98, p=0.000), subject relatives (m=6.8, sd=2.7, p=0.000), object relatives (m=9.1, 
sd=1.81, p=0.000) and passives (m=10.17, sd=1.84, p=0.000). No significant difference 
however was found between role reversals for object scrambling (m=7.2, sd=1.98) and 
subject relatives (m=6.8, sd=2.7, p=1.000), and object relatives (m=9.1, sd=1.81) and 
passives (m=10.17, sd=1.84, p=1.000).  
 
Table 5.4. The mean number (max.=20; proportions in round brackets) of the error types 
per condition. 
 
 Role Reversal Number Role Reversal + Number 
Base Order 2.7 (13.5) 1.4 (7) 0.8 (4.1) 
Object Scrambling 5.6 (28.2) 0.8 (3.8) 1.6 (7.9) 
Subject Relative 4.6 (23.2) 1.1 (5.5) 2.1 (10.8) 
Object Relative 7.2 (36.1) 0.6 (2.9) 1.9 (9.7) 








5.5.3. Summary of the results 
 
(a) Qualitatively 
Base order clauses were the easiest to comprehend. The performance of the Broca patients 
dropped significantly for sentences with object scrambling and subject relatives. Object 
relatives and passives were the most difficult to comprehend. 
 
(b) Quantitatively 
The patients predominantly made role reversal errors but this type of error was less 
frequent for base order clauses than for the others. They made role reversal errors 
regardless of whether a clause followed the theme-agent order or not. In other words, these 
errors were made not only when the clause had a theme-agent order (object scrambling, 
subject relatives) but also when it has an agent-theme order (base order, object relatives).  
5.6. Discussion  
The structure of the discussion will be as follows. First, the results are discussed in 
relation to the theories of agrammatism mentioned in the introduction (the TDH and the 
DOP-H). Secondly, chance level performances will be compared to statistical data to 
determine whether the difference between sentence types are reliable when only chance 
levels are considered. Finally, we compare the present findings on comprehension to our 
earlier findings on production in Turkish agrammatic Broca patients.  
5.6.1. The TDH and DOP-H: word order accounts  
Earlier we introduced the TDH and DOP-H. Table 5.5 repeats Table 5.2 (summary of all 
the clause types with respect to grammatical and thematic structure, order and case 













Table 5.5. Summary of all the clause types with respect to grammatical and thematic structure: 
order (constituents in derived position are in italics) and case morphology (non-base case is in 
italics), and predictions made by the hypotheses and the results (byP.=by phrase).  
 
As mentioned earlier, the TDH and its related default strategy make predictions in 
terms of chance level. The old TDH predicted chance level performance for all sentences 
where the traceless NPs receive, through the default strategy, the same role as the other 
NP. Therefore, the TDH made correct predictions for object scrambled sentences (the 
object received an agent role because it was in sentence initial position); subject relatives 
(the traceless subject received a theme role because it was the second NP) and passives 
(the traceless subject received an agent role because it was sentence initial), since the 
patients were at chance on these clause types. The TDH predicted above chance 
performance for object relatives, however. In these clauses, the object had been ‘moved’ 
over the verb and no thematic role was thus assigned. The default strategy was then 
expected to assign a theme role to the second NP (the default strategy assigns the thematic 
role on the basis of the position in the sentence), leading to above chance performance. 
Nevertheless, this is not in line with the findings – the patients performed at chance. 
Overall, the old TDH is quite successful at predicting the performance levels but its 
predictions do not hold true for all sentence types.  
The new TDH predicted above chance performance for all sentence types. This is 
because the internal argument did not cross the verb in any of the sentence types we tested 
except for the object relatives, for which the default strategy was expected to assign the 
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correct thematic role to the theme. However, though the patients performed ‘at chance’ on 
all clauses, it was with base order. Apparently, as Table 5.5 shows, the new TDH is not as 
successful as the old TDH in predicting performance levels. 
The DOP-H predicted all clauses with derived order to be more difficult than clauses 
where the elements are in their base positions. In other words, this theory predicted more 
difficulties in clauses where phrases become discontinuous, i.e. derived orders. These 
predictions are supported by the data.  
The TDH is concerned with scores based on guessing, whereas the DOP-H works 
with absolute scores. The question that arises is whether all clauses that were at chance 
level are equally difficult for the patients; or to put it differently, were all clauses with a 
derived order equally impaired? The answers to these questions are discussed below. 
5.6.2. Chance level (TDH) versus absolute scores (DOP-H) 
The patients performed above chance for base order clauses and at chance for the rest: 
object scrambling, subject relatives, object relatives and the passives. According to this 
finding based on a chance level analysis, (1) base order clauses were easier than the rest of 
the clauses and (2) all other constructions were equally difficult for the patients. However, 
when statistics are used to test whether the differences between the absolute scores on the 
different sentence types are reliable (see section 5.5.1), a more detailed pattern emerges: 
the sentences where the patients scored at chance were not equally impaired. Statistics 
revealed three patterns: (a) sentences with object scrambling were as difficult as subject 
relatives; (b) object relatives were as difficult as passives, and (c) object relatives and 
passives were more difficult than sentences with object scrambling and subject relatives. 
Therefore, there is quite some variation in the sentences where comprehension was at 
chance level for the Broca patients. This suggests that a chance level analysis is missing an 
important variation in performance differences between sentences types crucial to 
understanding agrammatic behaviour.  
Note that the DOP-H takes absolute scores into account and thus allows for statistical 
comparisons. However, the DOP-H does not adequately predict the performance 
differences between sentence types either: some clauses with derived word order are more 
difficult than others, a finding that cannot be explained by a theory of word order alone. 
Apparently, there are many factors at stake, and word order is one of them. The next 





5.6.3. The interaction between case and order 
As noted above, there are three performance levels. Each level seems to be shaped by an 
interaction between case and word order. These performance levels are:  
1. base order clauses were the easiest to comprehend. In these clauses there is base 
case assignment (the agent=nominative; theme=accusative) and the agent and the theme 
are in their base position: i.e. the participants received unambiguous information both 
from case and order. 
2. object scrambling sentences and subject relatives were more difficult to 
comprehend. In object scrambling and subject relatives there is base case assignment 
(agent=nominative; theme=accusative). However, the theme is not in its base position. 
Therefore, the participants received information only from case, since the word order is 
derived.  
3. object relatives and passives were the most difficult to comprehend. In object 
relatives and passives there is non-base case assignment (agent=genitive; 
theme=nominative in object relatives: agent=nominative; theme=nominative in passives). 
Moreover, the theme is not in its base position. Consequently, there is neither base case 
information nor base word order. 
In sum, a clause is comprehended best when there is both base (unambiguous) case 
and word order information (base order clauses). The patients performance drops if there 
is base case information but derived word order (object scrambling and subject relatives). 
A clause is comprehended the poorest when there is neither base case information nor base 
word order (object relatives and passives).  
At the individual level, however, three patients (B12, B15 and B17; see Appendix 5B) 
scored above chance on sentences with derived word order and base case information, but 
at chance on sentences with derived order and non-base case information. They seemed to 
profit from the base case information in sentences with object scrambling and subject 
relatives. The difference in absolute scores is only reliable for one patient (B17: chi2=4.42, 
p=0.018). For B12 and B15 the difference is not reliable (B12: chi2=2.01, p=0.156; B15: 
chi2=2.09; p=0.148).  
In sum, the predictions made by the new and old TDH are not supported by the 
Turkish data. The DOP-H correctly predicts that Turkish Broca patients have problems 
understanding all sentence types with derived word order. However, the DOP-H, which 
only takes word order into consideration, cannot account for the influence of case 
information observed in the group data. Apparently, there is an interaction between case 




and word order information. When either of these is not in base form, comprehension 
diminishes. When neither is in the base form, performance drops even further. 
The question is how the interaction between case and word order can be paired with 
the earlier reported Turkish production data. 
5.6.4. Integrating information from different linguistic levels 
The data in the present study demonstrate that Broca patients have more problems 
understanding sentences with derived order and non-base case assignment than simple 
active sentences. These findings seem to complement our earlier findings on speech 
production in Turkish agrammatic Broca patients: agrammatic Broca patients have more 
difficulties producing sentences with derived word order (sentences with object 
scrambling, subject and object relatives) than simple active sentences (Yarbay Duman et 
al., 2007; see Chapter 2, 2008; see Chapter 3). As mentioned previously, in sentences with 
derived order, the patients produced both word order and morphological errors. For 
example, in object relative clauses, when the object moves to postverbal position within 
the noun phrase, the constituent order changes but so does the case of the subject – it 
changes from nominative to genitive. The data of Yarbay Duman et al. (2008; see Chapter 
3) on the production of relative clauses show that when Turkish agrammatic speakers fail 
to produce the right order, they adapt case to the order they produce. Apparently, there is 
an interaction between word order and case that Turkish agrammatic speakers are aware of 
when producing sentences. The present comprehension study also shows an interaction 
between order and case. The most common error in this comprehension study was 
pointing to the inappropriate picture where the thematic roles were reversed. Choosing a 
picture with reversed thematic roles can be taken as evidence of deleted traces 
(Grodzinsky, 1995). However, this explanation would mean that the default strategy of the 
TDH works well for all clause types except object relatives, which questions either the 
existence or the consistency of such a strategy. Furthermore, this explanation cannot 
account for why simple base order sentences that do not involve traces at theta positions 
are already difficult for the patients.  
An alternative explanation of the comprehension problem, usually reflected in a task 
requiring the subject to choose a picture with reversed roles, is that Broca patients have 
problems integrating information from different linguistic levels. Generally, this could 
mean that if information from different sources (syntax, morphology or semantics) needs 




Duman & Bastiaanse (2009; see Chapter 4) show that integration of semantics (time 
reference) into morpho-syntax (verb inflection) is difficult for Broca patients. For the 
present study, this means that integrating word order information and case information to 
assign thematic roles to the NPs is difficult. When information from word order and case 
is basic, Broca patients perform quite well in production and comprehension, although 
they perform poorer than non-brain-damaged subjects. When either word order or case 
information is non-basic, problems arise. In a comprehension test like the one used in the 
present study, it stops being clear who the agent is and who the theme is. In production, 
sentences with derived order and non-base case are difficult to produce and the Broca 
patients have a tendency to produce sentences in base order and base case (Yarbay Duman 
et al., 2007; see Chapter 2, 2008; see Chapter 3). Apart from that, Yarbay Duman et al. 
(2008; see Chapter 3) shows that object relative clauses are more problematic for some 
patients than subject relative clauses: the order is derived and case is non-basic in object 
relatives. This is compatible with a processing disorder: when sentence structures deviate 
from normal, processing demands are higher and, therefore, these sentences are harder to 
produce and comprehend than base sentences. The present study shows that the 
derivational variables add up: if both word order and case are non-base, sentences are 
more difficult than when only word order is derived. This means that the poor 
performance in derived sentences cannot be explained by guessing behaviour in patients, 
although the scores do end up around 50% correct. Interestingly, some recent findings 
from eye-tracking studies (Dickey et al., 2007) also show that ‘guessing’ is not what 
Broca patients do when they match a picture with a spoken sentence. 
The eye-tracking study of Dickey et al. (2007) suggests that Broca patients assign the 
wrong thematic role during processing. The patients fixated on a picture that matches the 
moved element at the position of the verb: they looked at the moved-element picture for 
the correct trials in the same way as the control participants did. The patients looked first 
at the moved-element picture and then at a competitor following the verb, but only in the 
incorrect trials. Besides, their fixations were as fast as the control participants’ fixations 
during sentences with movement. Accordingly, a representation account (Grodzinsky, 
1995), which predicts that the patients use qualitatively different strategies – such as 
having two agents because of a default guessing strategy – than non-brain-damaged 
individuals do, cannot account for these findings. Apparently, the patients assign the 
wrong roles during processing. 




In sum, when syntactic information (here, word order) and morphological 
information (here, case) have to be integrated, the performance of Broca patients decreases 
in comprehension and production.  
 
 CHAPTER 6. DISCUSSION and CONCLUSION 
6.1 Turkish Agrammatic Broca’s Aphasia 
Four studies have been presented on Turkish agrammatic aphasia. Several conclusions can 
be drawn from these studies for sentence production and comprehension.  
 
6.1.1. Sentence Production: Word Order, Verb Inflection and Case 
Word Order 
The production studies of object scrambling and relative clauses, and the comprehension 
study show that sentences with derived order are difficult for agrammatic speakers. In the 
production studies, the most common error is the use of base order (when derived order is 
required), which further supports the idea that this is the easiest structure. If necessary, the 
patients adapt verb inflection and case-to-base structures (see the study on relative clauses, 
Chapter 3). However, problems with derived order on its own cannot account for all the 
sentence production and comprehension deficits in agrammatic aphasia. 
 
Verb Inflection  
Verb inflection itself or more specifically ‘tense’ is not impaired as such, although the 
patients make some inflectional errors in linguistically simple (e.g., basic) and complex 
(e.g., derived) clauses. Both the morphological and semantic functions of tense are 
evaluated below. 
(a) Tense Morphology: The overall data show that the patients can inflect verbs correctly 
for the past tense. However, they cannot refer to the correct time-frame through the same 
verb inflection. Therefore, it is assumed that the deficit is not in tense morphology but in 
time reference through verb inflection. These findings suggest that the problems with 
tense mainly stem from problems with interpretational features. The data also show that 
this is a rather selective deficit – reference to the past is more difficult than reference to 
another time frame – and it is also reflected in participles. The following further 
conclusions can be drawn for tense.  
First, as mentioned earlier, the problems with tense across languages are neither 
related to the morphology of tense nor to the position of tense in the syntactic tree: the 
patients can produce features in T/C nodes well (e.g., Chapter 2 for tense and mood 
features). Second, the problems with time reference through verb inflection do not indicate 
a selective deficit in [+ finite] verbs only, because inflectional errors also extend to [– 
finite] verbs: the patients also make inflectional substitutions to participles.  




(b) Semantic Interpretation (Time Reference): Expressing time reference through verb 
inflection by finite verbs and participles is difficult for agrammatic speakers. However, 
reference to the past (past tense/perfect aspect) through verb inflection is more difficult 
than reference to the future (future tense/imperfect aspect), at least as far as tensed verbs 
are concerned. A remoteness model accounts for the selective problems encountered with 
time reference through verb inflection. However, the question why inflecting a verb that 
refers to a remote time is more difficult than inflecting a verb that refers to a non-remote 
time does not have a straightforward answer, although certainty of past was proposed as a 
possible explanation. The patients seem to have problems in expressing semantic 
information in morphological inflection. 
 
Case Inflection 
The use of grammatical case has also been evaluated. Grammatical case interacts with 
sentence construction in both production and comprehension. The data obtained allow us 
to draw the following conclusions for the nominative, accusative and genitive cases. First, 
the patients can produce the nominative and accusative cases well in base order clauses. 
Second, they can produce the nominative and accusative cases well in derived order 
clauses when they produce the required order (e.g., moving the object to derive object 
scrambling order). The same is true for the genitive case: if the patients overtly moved the 
object in the subordinate clause, no problems with case were observed. These data suggest 
that there was an interaction between word order and case in production. Only when the 
patients were unable to derive the right order, did they adapt the case to the order they 
produced. Of course, the production of the genitive case may be more complex than the 
others since the genitive is used in subordinate clauses. These data suggest that when 
patients integrated word order and case information, they produced sentences correctly. 
6.1.2. Sentence Comprehension: Word Order and Case 
Word order and case interact significantly in sentence comprehension. Broca patients have 
more problems understanding sentences with derived order and non-base case assignment 
than simple active sentences with base order and case. The level of difficulty is 
determined by the interaction between word order and case. In other words, neither 






6.2. Answers to Research Questions 
Word Order 
(1) Is derived word order more difficult than base order in a free word order language 
like Turkish? 
Yes, derived order is more difficult than base order in Turkish, although Turkish is a free 
word order language. This is shown by the finding that object scrambling and relative 
clauses are more difficult to produce and to comprehend than sentences with base order. 
Of course, object scrambling and relative clauses are less frequent in a language. 
However, Bastiaanse, Bouma and Post (2009) show that the frequency of a construction 
does not influence agrammatic performance. 
 
Verb Inflection, for Time Reference 
(2) Do Turkish agrammatic speakers have problems using verb inflections for time 
reference? 
Yes, Turkish agrammatic speakers have problems with time reference through verb 
inflection. They have difficulties expressing a time frame through verb inflection of both 
finite verbs (past tense – future tense) and participles (past participle – future participle). 
(a) Is reference to remote structures with certainty of past more difficult than reference to 
non-remote structures (e.g., the future)? 
Yes, agrammatic speakers have more difficulties in expressing reference to the past than 
reference to the future through verb inflection. Therefore, it is concluded that reference to 
remote structures with certainty of past is more difficult than reference to non-remote 
structures.  
(b) Do the time reference problems get more severe in a derived word order sentence? 
The answer to this question is not straightforward. Agrammatic speakers made more errors 
when referring to the future in relative clauses than in main clauses in base order. 
According to this finding, the problems with time reference add up in derived order 
clauses, since the patients made more errors in referring to the future when the order was 
derived. In fact, they made as many time reference errors with the future as with past 
participles in relative clauses. Consequently, the question whether time reference problems 
get more severe in a derived word order sentences calls for additional future research, 
although when the factors add up, the difficulties add up as well. 
 
 




Word Order, Case 
(3) Is there an interaction between the effects of derived word order and the non-base case 
in sentence comprehension in Turkish? 
In other words, do deviations from both base order and case make sentences more difficult 
to comprehend than sentences in which only one of these factors is deviant? 
Yes, there is an interaction between the effects of derived word order and non-base case in 
sentence comprehension. The data show that the patients have more problems in 
comprehending sentences with derived order and non-base case than sentences with 
derived order and base case assignment. Therefore, sentences in which both order and case 
deviate are more difficult than sentence in which, for example, only order deviates.  
Overall, the easier structures are clauses in base order, with base case assignment and 
non-remote reference. When the factors add up, difficulties add up as well. These are all 
captured by the Integration Problem Hypothesis (IPH), which will be introduced in section 
6.4. Before that, an evaluation of the overall data in relation to theories of agrammatism is 
presented. 
6.3. Turkish data and linguistic theories of agrammatism 
6.3.1. Tree Pruning Hypothesis 
Obviously, the Tree Pruning Hypothesis (TPH) has added much to neurolinguistic studies 
with the finding that not all functional categories are equally impaired in agrammatic 
speech. However, the present findings do not support the TPH (Friedmann & Grodzinsky, 
1997) for several reasons. First, a single deficit in tense inflection (TP) cannot explain 
difficulties with derived word orders and finite verb inflection in agrammatic aphasia, 
since we found that the same node, TP, is affected by overt argument movement (object 
scrambling) and not by a tense or mood feature (T/C) (see Chapter 2). Second, relatively 
well-preserved production of the finite verb inflected for the present progressive at the 
morphosyntactic level, with verb movement to T/INFL on the one hand and impaired 
production of non-finite clauses with the overt movement of the NP (generated below the 
‘pruning’ site, in AspPs) on the other, again shows that tree position does not predict 
performance patterns (see Chapter 3). Finally, our findings on time reference contrast with 
the TPH since the problems with tense relates to interpretational level (time reference), 
also reflected in participles (low in the tree) (see Chapter 4). Apparently, a single deficit in 
tense inflection is insufficient to account for the difficulties with verb inflection and 




interpretational characteristics of verb inflection and the linguistic context of clause, base 
versus derived, into account to explain Turkish data efficiently. 
6.3.2. Derived Order Problem Hypothesis 
The Derived Order Problem Hypothesis (DOP-H) (Bastiaanse & Van Zonneveld, 2005) 
suggested that derived orders are difficult for agrammatic patients regardless of the 
position the elements take in the syntactic tree. Therefore, the DOP-H correctly predicted 
that sentences with object scrambling (Chapter 2) and relative clauses (Chapter 3) are 
difficult for Turkish patients. The DOP-H also correctly predicted that Turkish Broca 
patients have problems in understanding all sentence types with derived word order.  
However, the DOP-H also has limitations. Firstly, problems in expressing time 
reference through verb inflection (see Chapter 4) are not covered by the DOP-H, a finding 
that shows that difficulties with verb inflection are not restricted to clauses in derived 
order. Second, word order alone does not predict performance patterns correctly: some 
clauses in derived word order are more difficult to comprehend than others, since word 
order and case interacted significantly. In sum, the DOP-H is successful in accounting for 
word order problems but the hypothesis needs modification to establish the relationship of 
word order to verb inflection and case.  
6.3.3. Tense Underspecification Hypothesis 
The Tense Underspecification Hypothesis (TUH) (Wenzlaff & Clahsen, 2005) correctly 
predicts that grammatical mood is not a major problem in agrammatic aphasia. 
Additionally, the TUH is the only hypothesis that links the interpretable features of tense. 
However, the TUH still relates the problem to the tense node by assuming that tense at 
T/INFL is underspecified. This is why the hypothesis cannot account for all Turkish time 
reference data: tense is impaired, but the so is the participle. The TUH is both too broad 
and too specific. It is too broad because it is not tense in general but reference to the past 
that is particularly vulnerable. It is too restrictive because it is not only time reference 
through tensed verbs that is impaired, but participles as well. Consequently, an 
underspecification of inflectional time reference features could still be assumed, but only 
in a selective manner (e.g., past is more difficult than present/future) (Chapter 4) and by 
taking the interpretational features for participles into account. Word order problems are 
not relevant to the TUH. 
Although the TUH is modality independent, no data on comprehension of time 
reference through verb inflection in Turkish are yet available.  




6.3.4. Tense and Agreement Underspecification Hypothesis 
Not much can be said about the correctness of the Tense and Agreement 
Underspecification Hypothesis (TAUH) (Burchert et al., 2005) on the basis of the Turkish 
data reported here since we did not test Agreement. However, the TAUH correctly 
predicted that the inflectional problems are not dependent on the position of the functional 
elements in the syntactic tree. As noted above, a selective underspecification could be 
assumed only if the interpretational features of the participle are also considered. Word 
order problems are not part of the TAUH. 
6.3.5. Trace Deletion Hypothesis 
The Trace Deletion Hypothesis (TDH) (Grodzinsky, 1995) correctly predicted the 
performance levels of Turkish patients on different sentence types. However, there are 
drawbacks to the TDH. 
First, the TDH predictions do not hold for each sentence type tested. For example, the 
TDH did not correctly predict performance in object relative clauses. Second, an analysis 
that only takes chance levels into account and ignores differences that are significant 
misses important variations in performance among different sentences types, hindering 
understanding of crucial aspects of agrammatic behavior. Third, the TDH only takes traces 
of moved arguments into account and thus cannot account for the interaction between case 
and word order in the group data. Finally, the comprehension patterns are similar to those 
reported for production in terms of difficulties with derived orders, and integration from 
different linguistic levels in general. It is thus more economical to consider one underlying 
deficit for comprehension and production since there seems to be more similarities than 
differences between the two.  
Overall, the Turkish data suggest that traces are either not lost in agrammatism or that 
the patients use a different (default) strategy in Turkish-type languages. This particular 
topic should be further investigated in online studies.  
6.3.6. Summary 
In sum, word order and verb inflection are vulnerable in agrammatic aphasia. Therefore, 
the Integration Problem Hypothesis (IPH), which forms a bridge between word order, 
verb inflection for time reference and case, has been formulated. The IPH will be 






6.4. A new theory: Integration Problem Hypothesis 
Language production and comprehension require the integration of information from 
several linguistic (e.g., morphosyntactic) and non-linguistic (e.g., pragmatic, semantic) 
levels. When a sentence is produced or processed, the preverbal message can be 
grammatically encoded (see Levelt, 1995) to formulate a sentence. The sentence can be 
very simple (say ‘base’) or very complex – for example, a passive can be embedded in a 
relative clause. Sentences with fewer morphosyntactic dependencies are easier for patients. 
The easiest sentence frame to produce and comprehend sentences is outlined below. 
First, sentences with base order are easier than sentences with derived order. For 
example, base order in Turkish (SOV) requires the fewest morphosyntactic computations 
in comparison to other word orders. Therefore, sentences with base order are easier than 
sentences with derivation, since the latter are structurally more complex. As a result of 
problems with word orders other than base order, agrammatic speakers cannot convey 
pragmatic information obtained through word order changes properly. 
Second, in easy sentences, not only are the constituents in base order, but the case is 
also used in its most basic way (subj/agent=nom; obj/theme=acc). For example, in Turkish, 
the subject is generally inflected in the nominative case and the object in the accusative 
case. However, for pragmatic reasons, a derived order can be used, which sometimes 
results in a non-base case assignment. In Turkish object relative clauses, word order is 
derived and the subject is inflected in the genitive case. The patients often avoid this 
sentence structure because they cannot convey pragmatic information obtained through 
word order changes and the corresponding case changes are difficult for them, forcing 
more complex morphosyntactic computations among sentence elements.  
Finally, agrammatic speakers use non-remote verb forms (present and future). This is 
because reference to the past through verb inflection (=remote verb forms) is difficult for 
them, regardless of whether the past is expressed through a finite verb or a participle. The 
reason this makes remote verb forms more difficult for the patients could be that temporal 
interpretation of epistemic modality (the degree of certainty that a speaker has with respect 
to his proposition) becomes more difficult when certainty of past (certainty that something 
happened or certainty that an event has been completed) is involved (see Chapter 4). 
Accordingly, a sentence composed of (base order + base case + non-remote verb 
form) constitutes the simplest form of a sentence for agrammatic speakers. They can 
comprehend and produce a sentence using this frame better than any other. Furthermore, 
the patients are not able to express more information through morphosyntax than as 




reflected in this frame: if they are required to use derived order, case that is not ‘base’ or + 
remote verb forms, their performance drops significantly. In addition, if they have to 
integrate information from two morphosyntactic levels at the same time (derived order and 
non-base case), more problems arise. This is an integration problem: sentences with 
derived order and ‘non-base’ case are more difficult than sentences with only derived 
order, which are in turn more difficult than sentences with base order. 
Furthermore, anything deviating from the base sentence frame [base word order+base 
case+non-remote verb forms] makes sentence production and comprehension more 
difficult for agrammatic speakers. Therefore, they can neither express pragmatic shifts nor 
[+remote] time frames through morphosyntax, because they cannot apply all the rules at 
the same time correctly. In other words, they cannot adequately and consistently translate 
pragmatic or semantic information into a structure, because they cannot integrate 
morphosyntactic information. However, once the integration is complete, the sentence is 
produced correctly. The IPH therefore predicts that when the patients derive an order 
correctly, they will also produce the case correctly.  
The IPH assumes that patients cannot interpret a derived order sentence successfully 
solely on the basis of case (in case-marking languages), since the problem is an integration 
problem, as shown for Turkish. Therefore, the IPH can account why case was found not to 
help comprehension in several case-marking languages: Turkish (McWhinney et al., 1991; 
Yarbay Duman et al., submitted: see Chapter 5); German (Burchert et al., 2003); Hebrew 
(Friedmann & Shapiro, 2003); Serbo-Croatian (Smith &Mimica, 1984; Lukatela et al., 
1995). It is an integration problem. 
The IPH can also explain the findings of the earlier studies of word order. Bastiaanse 
et al. (2002a) showed in several studies that Verb Second is difficult for patients. This was 
confirmed by Wenzlaff and Clahsen (2005) for German, at least for some of their patients. 
Bastiaanse et al. (2003) and Burchert et al. (2007) found that object scrambling is also 
difficult in Dutch and German respectively. Similar findings were reported for Turkish 
(Yarbay Duman et al, 2007, see Chapter 2; Yarbay Duman et al. 2008, see Chapter 3). 
Scrambled sentence have a derived word order by definition and are difficult to produce 
for agrammatic speakers according to the IPH.  
According to the IPH, the linguistic elements or operations themselves (e.g., the 
operation of moving) are not impaired, but the linguistic contexts required for the 
use/processing of these elements are difficult. Therefore, syntactic tree position is not 




of the integration difficulty, relating to word order, but the internal mechanisms of the 
derivation (movement, merge, merge and move etc.) or the relative position of the 
elements in the syntactic tree are not relevant. Whenever a word order is different from the 
base order of a language, it is difficult for patients. The factors involved in such a 
derivation, for example case, add further difficulty if they are also deviant (e.g., non-base 
case). 
Obviously, it is not only derived order and non-base case that are difficult, but also 
remote verb forms. The IPH predicts that integrating information from verb inflection and 
time reference, particularly to the past, is difficult for patients due to an integration 
problem. For example, Turkish agrammatic speakers produced verb inflections that do not 
match the given adverbs (e.g., yesterday), particularly because a past time adverb as such 
adds an extra level of interpretation. It would be interesting to test whether the patients 
always refer to the past when they use past tense morphology (that is, that they should not 
associate what they said in past morphology to a present/future event in picture 
descriptions). Note that the IPH can also account for the difficulties with past verb forms 
found in, for example, Greek (Stavrakaki & Kouvava, 2003) and Dutch (Bastiaanse, 2008). 
Accordingly, the problem is not solely of word order or verb inflection, as suggested 
by the theories of agrammatism. The IPH is meant to capture both types of difficulties. 
Indeed, IPH does not only capture the problems with word order and verb inflection for 
time reference but also the interaction between different linguistic levels such as word 
order and case. Apparently, the problem is at the grammatical level. 
 
6.5. Turkish Grammar and Agrammatism in Turkish 
Three characteristics of Turkish – (1) word order; (2) verb inflection, including time 
reference; and (3) case inflection – have been investigated. Turkish agrammatic speakers 
have problems in using derived word orders in structured tests, even though word order is 
free. They have problems adequately expressing time reference through verb inflection, 
particularly to the past, despite the fact that Turkish is an inflectional language that has 
specific tense inflections. The patients cannot make use of case in comprehension 
although case is marked overtly on the nouns. These findings suggest that the 
characteristics of Turkish grammar did not draw a different profile for agrammatism in 
this language. This is according to expectation if the underlying deficit or deficits in 
agrammatic aphasia is the same across languages (e.g., derived orders are difficult for 
Turkish, Dutch and German patients).  




However, the specific grammar of the patient influences how agrammatism manifests 
itself in a language. For example, agrammatic speakers of Turkish might use fewer 
nominalized or participle clauses compared to agrammatic speakers in other languages 
because most nominalized clauses involve word order derivation in Turkish. Another 
example is that if time reference is difficult only when it is expressed by verb inflection, as 
in Turkish, then patients might express time reference better in Chinese, which marks time 
reference with an aspectual adverb. Consequently, the investigation of the specific 
grammar of the patient is crucial to understanding how the underlying deficit or deficits in 
agrammatism are reflected in that language, which is then crucial to correctly 
understanding agrammatism in general.  
Apparently, the structure of Turkish was useful in determining the nature of 
impairments in agrammatic aphasia by testing the following aspects in agrammatism for 
the first time: testing overt movement in ‘non-finite’ clauses; testing time reference 
through finite verbs and participles inflected for past and future; testing the interaction 
between case and word order, not only when word order but also when case varied. None 
of these factors had been tested for Turkish previously. Indeed, in understanding 
agrammatism, caution is needed not only to examine how a grammatical phenomenon 
surfaces in a specific grammar but also how the grammatical deficit is reflected in 
different modalities in that language. An example of this is that the patients produced case 
quite well in production but they could not comprehend a sentence on the basis of case. 
This is because the deficit (integration of word order and case) surfaces differently in 
both modalities, as explained below. 
In production, when the patients were prompted with base order and base case, they 
produced sentences that pertain to these characteristics correctly. When the patients were 
prompted with derived order and basic case (nominative + accusative) or non-basic case 
(e.g., genitive + nominative), they either (a) overtly moved the required argument and 
produced the required case correctly or (b) produced a base order clause in base case. Note 
that (a) is a moment when integration is already complete and (b) is a moment when the 
patient rules out the negative effect of derived word order. There was no instance where 
the patient produced the derived order correctly but the case incorrectly. The data then 
permitted the evaluation of how the patients produced base/non-base case when they 
produced a base/derived order. 
However, in comprehension the patients had no opportunity to rule out the negative 




they could understand better – as they did in the production test by avoiding movement 
(see above). Therefore, when they misinterpret a sentence, it is not possible to specify 
directly the exact factor (e.g., case inflection) that hampered the patients’ sentence 
interpretation ability. If it was only derived word order that affected patients’ performance, 
then the patients could understand the sentences solely on the basis of case information. 
Indeed, if the deficit is an integration difficulty as proposed in IPH, it is already 
misleading to assume that case information alone predicts the correct interpretation of the 
clause. This is not possible if the patient cannot eliminate the effect of derived word order 
that blocks information coming from order and case (= an integration difficulty). The IPH 
can therefore explain why the patients seem to be impaired in comprehending case while 
being able to produce it well, by considering the consequences of such an integration 
deficit for both modalities. This point of view makes IPH a more economical approach in 
that the IPH assumes one underlying deficit for production and comprehension rather than 
two: one for production and the other for comprehension. Obviously, an efficient 
examination of agrammatism also requires an investigation of how the deficit surfaces in a 
specific grammar and in different modalities. 
 
6.6. Conclusion 
Sentence production and comprehension deficits in Turkish agrammatic Broca’s aphasia 
were discussed in terms of linguistic theories of agrammatism. The discussion was 
focused on the difficulties with derived word orders in relation to case morphology and 
verb inflection, particularly with reference to remote structures. The Integration Problem 
Hypothesis (IPH) was introduced to account for the sentence production and 
comprehension difficulties that the patients experience. The IPH could not have been 
formulated without testing the current linguistic hypothesis of agrammatism (TPH, DOP-
H, TUH, TAUH and TDH), all of which motivated testing a particular aspect of the 
language, and which all thus contributed substantially to this research. 
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Test Sentences (The expected answer is in brackets) 
 
1.Bu adam ayakkabıyı cilalasın ama bu [kadın çizmeyi cilalasın] 
   This the man-nom the shoe-acc polish-let but this [the woman-nom the boot-acc polish-let] 
2.Bu adam havucu rendeledi  ama bu [kadın soğanı rendeledi] 
   This the man-nom the carrot-acc grate-past but this [the woman-nom the onion-acc grate past] 
3.Bu tabağı adam yıkasın ama bu [tavayı kadın yıkasın]  
   This the plate-acc the man-nom wash-let but this [the pan-acc the woman-nom wash-let] 
4.Bu laleyi kadın kopardı ama bu [gülü adam kopardı]  
   This the tulip-acc the woman-nom pick-past but this [the rose-acc the man-nom pick-past] 
5.Bu adam koltuğu itsin ama bu [kadın televizyonu itsin] 
   This the man-nom the armchair-acc push-let but this [the woman-nom the television-acc push-let] 
6.Bu kadın çakmağı yakaladı ama bu[ adam kalemi yakaladı] 
   This the woman-nom the lighter-acc catch-past but this [the man-nom the pen-acc catch-past] 
7.Bu kadın pijamayı diksin ama bu [adam ceketi diksin] 
   This the woman-nom the pajama-acc sew-let but this [the man-nom the jacket-acc sew-let] 
8.Bu davetiyeyi kadın yırttı ama bu [fotoğrafı adam yırttı] 
   This the card-acc the woman-nom tear-past but this [the photo-acc the man-nom tear-past] 
9.Bu kadın arabayı onarsın ama bu [adam bisikleti onarsın] 
   This the woman-nom the car-acc repair-let but this [the man-nom the bike-acc repair-let] 
10.Bu ayakkabıyı adam cilalasın ama bu [çizmeyi kadın cilalasın] 
     This the shoe-acc the man-nom polish-let but this [the boat-acc the woman-nom polish-let] 
11.Bu kadın mandalinayı soydu ama bu [adam portakalı soydu] 
     This the woman-nom the mandarijn-acc peel-past but this [the man-nom the orange-acc peel-past] 
12.Bu kadın soğanı rendelesin ama bu [adam havucu rendelesin] 
     This the woman-nom the onion-acc grate-let but this [the man-nom the carrot-acc grate-let] 
13.Bu piyanoyu adam çalsın ama bu [gitarı  kadın çalsın] 
     This the piano-acc the man-nom play-let but this [the guitar-acc the woman-nom play-let] 
14.Bu kadın tavayı yıkadı ama bu [adam tabağı yıkadı] 
     This the woman-nom the pan-acc wash-past but this [the man-nom the plate-acc wash-past] 
15.Bu çantayı kadın taşısın ama bu [sandalyeyi adam taşısın] 
     This the bag-acc the woman-nom carry-let but this [the chair-acc the man-nom carry-let] 





     This the rose-acc the man-nom pick-let (up) but this [the tulip-nom the woman-acc pick-let] 
17.Bu dolabı adam çekti ama bu [masayı kadın çekti] 
     This the closet-acc the man-nom pull-past but this [the table-acc the woman-nom pull-past] 
18.Bu adam çiçeği çizdi ama bu [kadın güneşi çizdi] 
     This the man-nom the flower-acc draw-past but this [the woman-nom the sun-acc draw-past] 
19.Bu duvarı kadın boyadı ama bu [kapıyı adam boyadı] 
     This the wall-acc the woman-nom paint-past but this [the door-acc the man-nom paint-past] 
20.Bu kadın çizmeyi cilaladı ama bu [adam ayakkabıyı cilaladı] 
     This the woman-nom the boat-acc polish-past but this [the man-nom the shoe-acc polish-past] 
21.Bu soğanı kadın rendelesin ama bu [havucu adam rendelesin] 
     This the onion-acc the woman-nom grate-let but this [the carrot-acc the man-nom grate-let] 
22.Bu tavayı kadın yıkadı ama bu [tabağı adam yıkadı] 
     This the plate-acc the woman-nom wash-past but this [the plate-acc the man-nom wash-past] 
23.Bu kapıyı adam boyasın ama bu [duvarı kadın boyasın] 
     This the door-acc the man-nom paint-let but this [the wall-acc the woman-nom paint-let] 
24.Bu kadın laleyi kopardı ama bu [adam gülü kopardı] 
     This the woman-nom the tulip-acc pick-past but this [the man-nom the rose-acc pick-past] 
25.Bu adam ceketi dikti ama bu [kadın pijamayı dikti] 
     This the man-nom the jacket-acc sew-past but this [the woman-nom the pajama-acc sew-past] 
26.Bu kalemi adam yakalasın ama bu [çakmağı kadın yakalasın] 
     This the pen-acc the man-nom catch-let but this [the lighter-acc the woman-nom catch-let] 
27.Bu adam fotoğrafı  yırtsın ama bu [kadın davetiyeyi yırtsın] 
     This the man-nom the photo-acc tear-let but this [the woman-nom the card-acc tear-let] 
28.Bu çizmeyi kadın cilaladı ama bu [ayakkabıyı adam cilaladı] 
     This the boat-acc the woman-nom polish-past but this [the shoe-acc the man-nom polish-past] 
29.Bu portakalı adam soysun ama bu [mandalinayı kadın soysun]  
     This the orange-acc the man-nom peel-let but this [the mandarin-acc the woman-nom peel-let] 
30.Bu sandalyeyi adam taşıdı ama bu [çantayı kadın taşıdı] 
     This the chair-acc the man-nom carry-past but this [the bag-acc the woman-nom carry-past] 
31.Bu adam  tabağı yıkasın ama bu [kadın tavayı yıkasın] 
     This the man-nom the plate wash-let but this [the woman-nom the pan-acc wash-let] 
32.Bu gitarı kadın çaldı ama bu [piyanoyu adam çaldı] 
     This the guitar-acc the woman-nom play-past but this [the piano-acc the man-nom play-past] 
33.Bu masayı kadın çeksin ama bu [dolabı adam çeksin] 
     This the table-acc the woman-nom pull-let but this [the closet-acc the man-nom pull-let] 
34.Bu havucu adam rendeledi ama bu [soğanı kadın rendeledi] 




35.Bu adam gülü koparsın ama bu [kadın laleyi koparsın] 
     This the man-nom the rose-acc pick-let but this [the woman-nom the tulip-acc pick-let] 
36.Bu güneşi kadın çizsin ama bu [çiçeği adam çizsin] 
     This the sun-acc the woman-nom draw-let but this [the flower-acc the man-nom draw-let] 
37.Bu mandalinayı kadın soydu ama bu [portakalı adam soydu] 
     This the mandarin-acc the woman-nom peel-past but this [the orange-acc the man-nom peel-past] 
38.Bu adam kapıyı boyasın ama bu [kadın duvarı boyasın] 
     This the man-nom the door-acc paint-let but this [the woman-nom the door-acc paint-let] 
39.Bu koltuğu adam itsin ama bu [televizyonu kadın itsin] 
     This the armchair-acc the man-nom pull-let but this [the television-acc the woman-nom pull-let] 
40.Bu adam bisikleti onardı ama bu [kadın arabayı onardı] 
     This the man-nom the bike-acc repair-past but this [the woman-nom the car-acc repair-past]  
41.Bu adam kalemi yakalasın ama bu [kadın çakmağı yakalasın] 
     This the man-nom the pen-acc catch-let but this [the woman-nom the lighter-acc catch-let] 
42.Bu kadın duvarı boyadı ama bu [adam kapıyı boyadı] 
     This the woman-nom the wall-acc paint-past but this [the man-nom the door-acc paint-past] 
43.Bu televizyonu kadın itti ama bu [koltuğu adam itti] 
     This the television-acc the woman-nom push-past but this [the armchair-acc the man-nom push-past] 
44.Bu adam portakalı soysun ama bu [kadın mandalinayı soysun] 
     This the man-nom the orange-acc peel-let but this [the woman-nom the mandarin-acc peel-let] 
45.Bu adam sandalyeyi taşıdı ama bu [kadın çantayı taşıdı] 
     This the man-nom the chair-acc carry-past but this [the woman-nom the bag-acc carry-past] 
46.Bu kadın televizyonu itti ama bu [adam koltuğu itti] 
     This the woman-acc the television-nom push-past but this [the man-nom the armchair-acc push-past] 
47.Bu çakmağı kadın yakaladı ama bu [kalemi adam yakaladı] 
     This the lighter-acc the woman-nom catch-past but this [the pen-acc the man-nom catch-past] 
48.Bu arabayı kadın onarsın ama bu [bisikleti adam onarsın] 
     This the car-acc the woman-nom repair-let but this [the bike-acc the man-nom repair-let] 
49.Bu kadın davetiyeyi yırttı ama bu [adam fotoğrafı yırttı] 
     This the woman-nom the card-acc tear-past but this [the man-nom the photo-acc tear-past] 
50.Bu pijamayı kadın diksin ama bu [ceketi adam diksin] 
     This the pajama-acc the woman-nom sew-let but this [the jacket-acc the man-nom sew-let] 
51.Bu adam piyanoyu çalsın ama bu [kadın gitarı çalsın] 
     This the man-nom the piano-acc play-let but this [the woman-nom the guitar-acc play-let] 
52.Bu çiçeği adam çizdi ama bu [güneşi kadın çizdi] 
     This the flower-acc the man-nom draw-past but this [the sun-acc the woman-nom draw-past] 





     This the photo-acc the man-nom tear-let but this [the card-acc the woman-nom tear-let] 
54.Bu bisikleti adam onardı ama bu [arabayı kadın onardı] 
     This the bike-acc the man-nom repair-past but this [the car-acc the woman-nom repair-past] 
55.Bu adam dolabı çekti ama bu [kadın masayı çekti] 
     This the man-nom the closet-acc push-past but this [the woman-nom the table-acc pull-past] 
56.Bu kadın güneşi çizsin ama bu [adam çiçeği çizsin] 
     This the woman-nom the sun-acc draw-let but this [the man-nom the flower-acc draw-let] 
57.Bu ceketi adam dikti ama bu [pijamayı kadın dikti] 
     This the jacket-acc the man-nom sew-past but this [the pajama-acc the woman-nom sew-past] 
58.Bu kadın gitarı çaldı ama bu [adam piyanoyu çaldı] 
     This the woman-nom the guitar-acc play-past but this [the man-nom the piano-acc play-past] 
59.Bu kadın çantayı taşısın ama bu [adam sandalyeyi taşısın] 
     This the woman-nom the bag-acc carry-let but this [the man-nom the chair-acc carry-let] 
60.Bu kadın masayı çeksin ama bu [adam dolabı çeksin] 






Individual scores of the correctly completed sentences in Base (SOV) and Derived (OSV) order 
conditions (maximum score for each: 30), with their distribution in each sub-test (maximum score 
for each: 15). 
 
 
   MOOD PAST 
 SOV OSV SOV OSV SOV OSV 
B1 27 1 15 0 12 1 
B2 28 0 13 0 15 0 
B3 22 11 10 8 12 3 
B4 21 12 13 7 8 5 
B5 24 6 12 3 12 3 
B6 23 5 11 2 12 3 
B7 21 4 6 3 15 1 
B8 15 4 7 3 8 1 






Individual error analysis scores for the SOV mood and OSV mood conditions (maximum score in each: 15). 
 SOV 
Mood 
     OSV 
Mood 
     
  Errors      Errors     
 Correct word 
order 
inflection inflection + 
word order 
omission others Correct word 
order 
inflection inflection + 
word order 
omission others 
B1 15 0 0 0 0 0 0 15 0 0 0 0 
B2 13 0 2 0 0 0 0 10 0 4 0 1 
B3 10 3 2 0 0 0 8 3 1 3 0 0 
B4 13 1 0 0 1 0 7 7 0 0 1 0 
B5 12 0 0 0 0 3 3 7 1 1 1 2 
B6 11 0 1 0 0 3 2 6 0 0 2 5 
B7 6 0 5 0 1 3 3 6 1 3 0 2 
B8 7 0 3 2 0 3 3 2 3 3 1 3 









     OSV 
Past 
     
  Errors      Errors     
 Correct word 
order 
inflection inflection + word 
order 
omission others Correct word 
order 
inflection inflection + word 
order 
omission others 
B1 12 0 3 0 0 0 1 8 1 2 2 1 
B2 15 0 0 0 0 0 0 11 0 1 1 2 
B3 12 2 0 0 0 1 3 5 1 5 0 1 
B4 8 1 3 2 0 1 5 6 2 2 0 0 
B5 12 0 0 0 0 3 3 8 0 0 1 3 
B6 12 0 0 0 0 3 3 5 1 1 1 4 
B7 15 0 0 0 0 0 1 11 0 1 0 2 
B8 8 0 3 0 1 3 1 9 1 1 2 1 
Mean 11.75 0.37 1.12 0.25 0.12 1.37 2.12 7.87 0.75 1.62 0.87 1.75 
 
 





Individual scores of the correctly completed sentences in the Main Clause, Subject Relative Clause 
and Object Relative Clause Conditions (maximum score in each condition: 20) 
 
*p<0.05; **p<0.01; ***p<0.001 when compared to the score on the main clause (chi square). 
 Main Clause Subject Relative Clause Object Relative Clause 
B1 20 6*** 2*** 
B2 18 14 10** 
B3 18 4*** 11* 
B4 15 11 8* 
B5 12 10 5* 
B6 15 1*** 0*** 
B7 18 0*** 13 





Individual error analysis scores in the Main Clause, Subject Relative Clause and Object Relative 
Clause Conditions.  
 
The number of correctly completed sentences in each condition is found under ‘correct’ 
 
Main Clause  Errors 
  Correct Constituent  order Inflection Movement + 
V-non-finite 
Omission Others
B1 20 0 0 0 0 0 
B2 18 1 0 0 0 1 
B3 18 0 0 0 0 2 
B4 15 0 0 0 1 4 
B5 12 0 0 0 1 7 
B6 15 0 2 0 0 3 
B7 18 0 0 0 0 2 
Total 116 1 2 0 2 19 
Subject Relative  Errors     
  Correct Constituent order Inflection Base order + 
V-finite 
Omission Others
B1 6 0 2 12 0 0 
B2 14 0 0 2 1 3 
B3 4 0 0 13 1 2 
B4 11 0 1 0 1 7 
B5 10 0 1 1 3 5 
B6 1 0 2 16 0 1 
B7 0 0 0 19 1 0 
Total 46 0 6 63 7 18 
Object Relative   
Errors 
    
  Correct Constituent order Inflection Base order + 
V-finite 
Omission Others
B1 2 0 0 17 1 0 
B2 10 1 0 2 3 4 
B3 11 0 0 3 1 5 
B4 8 0 0 6 3 3 
B5 5 0 0 4 3 8 
B6 0 0 0 14 5 1 
B7 13 1 1 3 0 2 
Total 49 2 1 49 16 23 





Individual scores (number correct) on the test (maximum score in each condition is 15) 
 
 SOV past tense 
(perfect aspect) 




SVO future participle 
(imperfect aspect) 
B1 9 11 7 4 
B2 1 14 3 4 
B3 12 13 2 0 
B4 11 12 0 0 
B5 11 13 2 2 
B6 12 15 4 1 
B7 2 13 1 6 




Time reference errors per agrammatic speaker 
 
 PAST FUTURE 
 FINITE PARTICIPLE FINITE PARTICIPLE 
 reference ref. + 
order 
reference ref. + 
order 
reference ref. + 
order 
reference ref. + 
order 
B1 2 0 1 1 0 0 0 0 
B2 14 0 7 0 1 0 0 0 
B3 2 0 0 3 1 0 1 6 
B4 2 0 1 0 3 0 2 2 
B5 3 0 0 0 1 0 1 0 
B6 3 0 1 0 0 0 1 1 
B7 13 0 5 4 2 0 2 1 






Individual errors to past and future for the finite verb and the participle 
 
 Finite 
















B1 2 2 0 2 2 0 
B2 15 14 1 7 7 0 
B3 3 2 1 10 3 7 
B4 5 2 3 5 1 4 
B5 4 3 1 1 0 1 
B6 3 3 0 3 1 2 
B7 15 13 2 12 9 3 










Age Etiology Months 
post-onset 
Handedness Hemiplegia
B1 Female 24  Left CVA 27  Right Right 
B2 Male 58 Left CVA  22 Right Right  
B3 Female 42  Left CVA 33  Right Right 
B4 Male 53  Left CVA 16 Right Right 
B5 Female 64 Left CVA 5  Right Right 
B6 Male 60 Left CVA 10 Right Right 
B7 Female 45 Left CVA 14 Right None 
B8 Male 74 Left CVA 8 Right Right 
B9 Female 43 Left CVA 4 Right Right 
B10 Male 39 Left CVA 16 Right Right 
B11 Male 70 Left CVA  6 Right  Right 
B12 Female 66 Left CVA 2.5  Right Right 
B13 Male 51 Left CVA 5 Right Right 
B14 Male 51 Left CVA 4 Right Right 
B15 Female 26 Brain Trauma  120 Right Right 
B16 Male 38 Brain Tumor 9 Right Right 
B17 Male 44 Left CVA 4 Right Right 















 Base Order Object Scrambling Subject Relative Object Relative Passive 
B1 19 13 12 11 11 
B2 14 10 11 10 7 
B3 15 12 11 11 7 
B4 14 10 12 11 8 
B5 16 9 9 11 9 
B6 15 13 11 9 8 
B7 14 10 11 8 11 
B8 16 9 10 12 10 
B9 17 12 10 9 8 
B10 15 11 9 11 9 
B11 10 14 15 10 6 
B12 16 14 16 11 12 
B13 13 11 10 7 10 
B14 10 11 11 7 9 
B15 18 16 15 13 11 
B16 16 13 13 10 9 
B17 18 16 19 13 13 
Mean 15.05 12.00 12.05 10.23 9.29 




Appendix 5C: Individual error patterns (RR=role reversal; N=number; RR+N=role 











 RR N RR+ 
N 
 RR N RR+ 
N 
 RR N RR+ 
N 
 RR N RR+ 
N 
 RR N RR+ 
N 
B1 1 0 0  4 0 3  6 0 2  5 0 4  7 1 1 
B2 4 2 0  5 2 3  6 0 3  7 0 3  9 1 3 
B3 2 1 2  7 0 1  2 1 6  5 1 3  6 2 5 
B4 3 3 0  6 2 2  1 1 6  5 1 3  7 1 4 
B5 1 1 2  5 2 4  7 2 2  4 1 4  6 1 4 
B6 3 0 2  5 1 1  6 3 0  9 1 1  8 0 4 
B7 4 0 2  6 0 4  4 1 4  5 2 5  7 0 2 
B8 2 1 1  9 1 1  3 2 5  8 0 0  10 0 0 
B9 0 2 1  7 0 1  6 1 3  10 1 0  6 2 4 
B10 2 2 1  8 0 1  8 0 3  7 0 2  9 0 2 
B11 8 2 0  5 0 1  3 2 0  8 0 2  12 0 2 
B12 2 2 0  4 2 0  3 1 0  5 2 2  8 0 0 
B13 5 2 0  5 2 2  9 0 1  12 0 1  10 0 0 
B14 3 5 2  6 0 3  5 2 2  10 0 3  11 0 0 
B15 1 1 0  4 0 0  4 1 0  7 0 0  9 0 0 
B16 4 0 0  6 1 0  5 2 0  9 1 0  9 0 2 
B17 1 0 1  4 0 0  1 0 0  7 0 0  5 1 1 




Agrammatische Broca-afasie wordt meestal veroorzaakt door een hersenbeschadiging in 
(de omgeving) van het gebied van Broca (Brodmann’s areas 44 en 45). Hierdoor krijgt de 
patiënt problemen met het begrijpen en produceren van complexe linguïstische structuren. 
Gedurende de laatste jaren zijn er diverse hypotheses geformuleerd om de aard van de 
onderliggende stoornis te verklaren. Deze hebben te maken met (1) woordvolgorde, (2) 
zinspositie, (3) tijdsreferentie en (4) werkwoordsinflectie. Geen van deze hypotheses is 
getoetst in het Turks. Het is zelfs zo dat al deze hypotheses niet in een en dezelfde taal zijn 
getoetst. 
Er zijn drie belangrijke bevindingen in agrammatische afasie. De eerste heeft 
betrekking op de woordvolgorde. Elke taal heeft een basisvolgorde, bijvoorbeeld subject-
werkwoord-object (SVO) voor het Engels en subject-object-werkwoord (SOV) voor het 
Turks en Nederlands. Alle woordvolgordes die hiervan afwijken worden ‘afgeleide 
volgorde’ genoemd. Bij afgeleide volgorde zijn constituenten die bij elkaar horen uit 
elkaar gehaald. Agrammatische sprekers hebben meer problemen met het begrijpen en 
produceren van zinnen in afgeleide volgorde dan in basisvolgorde (Bastiaanse & Van 
Zonneveld, 2005). De tweede bevinding heeft betrekking op naamvalstoekenning. 
Naamval drukt de syntactische relatie tussen een werkwoord en zijn argumenten uit door 
aan te geven wat de grammaticale rol van een argument is, bijvoorbeeld onderwerp of 
lijdend voorwerp. Naamvalstoekenning door (vervoegde) werkwoorden en voorzetsels is 
relatief intact in agrammatische productie (Ruigendijk & Bastiaanse, 2002). De derde 
bevinding betreft tijdsverwijzing: Nederlandse agrammatische sprekers hebben meer 
problemen met verwijzing naar het verleden (onvoltooid verleden tijd en voltooid 
deelwoord) dan naar het heden (onvoltooid tegenwoordige tijd en infinitief; Bastiaanse, 
2008). 
Om verschillende redenen is het interessant om naar het Turks te kijken. Ten eerste 
heeft het Turks een vrije woordvolgorde. Ten tweede heeft het Turks naamvallen, waarbij 
de naamval van het onderwerp kan alterneren (bijvoorbeeld van nominatief in de hoofdzin 
naar genitief in een object-relatieve zin), hetgeen erop duidt dat er geen een-op-een 
toekenning van naamvallen. Tot slot kunnen zowel de persoonsvorm als het deelwoord in 
het Turks naar de toekomst (en naar het verleden en heden) verwijzen.  
De volgende hypotheses zijn geformuleerd op basis van eerder onderzoek in andere talen. 
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(1) Als een van de belangrijkste problemen de afgeleide woordvolgorde betreft, dan 
zou dit crosslinguistisch moeten gelden, ook in een taal met vrije woordvolgorde. 
(2) Als naamvalstoekenning intact is, dan moet het ook intact zijn wanneer naamval 
toegekend wordt door de syntactische structuur en niet alleen bij toekenning door 
een werkwoord of een voorzetsel. 
(3) Als verwijzing naar het verleden selectief gestoord is, dan zijn de persoonsvormen 
en de deelwoorden die naar het verleden verwijzen moeilijker dan die die naar de 
toekomst verwijzen. 
In het Turks is er een interactie tussen woordvolgorde, naamval en 
werkwoordsvervoeging. daarom kan er een extra hypothese worden geformuleerd: 
(4) Als in een zin meerdere van deze factoren voorkomen, bijvoorbeeld afgeleide 
woordvolgorde en een niet-basis naamval, zoals genitief van het onderwerp in de 
object-relatieve zin, dan interacteren de effecten. 
 
In hoofdstuk 2 wordt een experiment besproken waarmee de eerste hypothese is 
getoetst. Het experiment was gericht op afgeleide woordvolgorde in de hoofdzin. De 
productie van zinnen met de basisvolgorde subject – object – werkwoord (SOV) is 
vergeleken met de productie van object – subject – werkwoord (SVO) zinnen. Het enige 
verschil tussen de zinstype is de volgorde: in de zinnen met object scrambling is de 
volgorde afgeleid. Daarom kunnen SOV- en OSV-zinnen dienen als een goed paar om het 
effect van afgeleide woordvolgorde in agrammatische afasie te testen. 
De resultaten laten zien dat de patiënten significant meer problemen hebben met de 
productie van OSV-zinnen (afgeleide volgorde). De meest voorkomende fout was dat het 
object op zijn originele plaats bleef staan in plaats van dat het getopicaliseerd werd. 
Daarom is geconcludeerd dat afgeleide woordvolgorde moeilijk is voor agrammatische 
sprekers, waarmee de eerste hypothese is bevestigd. 
In hoofdstuk 3 wordt een experiment besproken waarmee de eerste en tweede 
hypothese zijn getoetst. Het betreft een onderzoek naar het effect van woordvolgorde, 
finietheid van het werkwoord en naamval en de interactie tussen deze drie. In veel talen 
zijn niet-finiete zinnen gemakkelijker voor agrammatische sprekers, omdat de meeste van 
die zinnen geen afleiding kennen en alleen een niet-finiet werkwoord hebben. Turkse 
relatieve zinnen zijn niet-finiet – het werkwoord is een deelwoord – maar het subject in de 
subject-relatieve zin en het object in de object-relatieve zin worden in een afgeleide positie 
geproduceerd.  Daarnaast krijgt het subject in de object–relatieve zin genitief naamval. De 




productie van subject- en object-relatieve zinnen is vergeleken met de productie van 
(finiete) hoofdzinnen met basisvolgorde. De resultaten laten zien dat de subject- en object-
relatieve zinnen moeilijker zijn dan de hoofdzinnen met basisvolgorde. Dit zijn 
intrigerende resultaten omdat afgeleide volgorde niet-finiete zinnen moeilijker maakt. Dit 
heeft ook gevolgen voor werkwoordproductie en naamvalstoekenning. Als de patiënten in 
staat zijn een relatieve zin te produceren, dan gebruiken ze de juiste 
werkwoordsvervoeging en de juiste naamval. Dit wijst erop dat naamvalstoekenning door 
de syntactische structuur intact is. Als het niet lukt om een relatieve zin te maken, dan 
worden de werkwoords- en naamvalsuitgang aangepast aan de structuur van de zin die 
geproduceerd wordt. Als een agrammatische spreker bijvoorbeeld een finiete hoofdzin in 
de basisvolgorde produceert in plaats van een relatieve zin, dan produceert hij ook een 
persoonsvorm, een subject in de nominatief en een object in de accusatief, zoals zo’n 
structuur vereist. In object-relatieve zinnen is er naamvalsalternatie voor het subject 
(nominatief Æ genitief); de patiënten produceren alleen genitief naamval wanneer zij een 
object-relatieve zin gebruiken. Deze resultaten tonen aan dat woordvolgorde en naamval 
(en werkwoordsvervoeging) interacteren. 
In hoofdstuk 4 wordt een experiment naar tijdsverwijzing via werkwoordsvervoeging 
besproken dat de derde hypothese toetst. In het Turks kunnen vervoegde persoonsvormen 
en deelwoorden verwijzen naar het verleden en de toekomst, iets wat bijvoorbeeld in het 
Engels en het Nederlands niet altijd kan (verwijzing naar de toekomst vindt plaats via 
hulpwerkwoorden). De resultaten van het experiment lieten zien dat tijdsverwijzing door 
middel van werkwoordsuitgangen moeilijk is, met name verwijzing naar het verleden. Dit 
werd echter alleen gevonden voor de persoonsvormen; verwijzing naar de toekomst door 
middel van een deelwoord is even moeilijk als verwijzing naar het verleden. 
Waarschijnlijk speelt het feit dat de deelwoorden in relatieve zinnen met afgeleide 
woordvolgorde werden getest hierbij een rol: verwijzing naar de toekomst wordt 
moeilijker bij afgeleide woordvolgorde. De data suggereren dat (+remote) verleden-
tijdsvormen moeilijker te produceren zijn dan (-remote) toekomende-tijdsvormen . 
Hoofdstuk 5 heeft betrekking op de vierde hypothese. Er is een experiment ontwikkeld 
om te testen hoe woordvolgorde en naamval interacteren bij het zinsbegrip. De patiënten 
werden getest op alle zinstypen die eerder voor productie gebruikt waren en op passieve 
zinnen, die een voor dit doel interessante structuur hebben.  In deze studie zijn zinnen met 
basis-naamvalstoekenning (hoofdzinnen in basisvolgorde en met object scrambling en 
subject-relatieve zinnen: subject Æ nominatief, object Æ accusatief) en niet-basis-
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naamvalstoekenning (object-relatieve zinnen: subject = agens Æ genitief; object = thema 
Æ accusatief en passieven met twee nominatieven) gebruikt. Er is een test gemaakt 
waarbij de patiënt uit vier plaatjes het juiste moest kiezen bij een gesproken zin en waarbij 
de vijf genoemde zinstypen zijn getest. De resultaten laten zien dat zowel woordvolgorde 
als naamval het gedrag van de patiënt beïnvloedt. Zinnen in de basisvolgorde en met 
basisnaamval worden het beste begrepen. De prestaties dalen als er wel basis-
naamvalstoekenning is, maar het thema niet in de basispositie staat (zinnen met object 
scrambling en subject relatieve zinnen). Zinnen die geen basis-naamvalstoekenning 
hebben en waar het thema niet in basis-positie staat (object-relatieve en passieve zinnen) 
zijn het moeilijkst. Deze resultaten suggereren dat de patiënten problemen hebben met het 
toekennen van thematische rol wanneer volgorde- en naamvalsinformatie  geïntegreerd 
moeten worden. 
De resultaten van de vier experimenten ondersteunen de hypotheses die waren 
geformuleerd:  
(1) Afgeleide woordvolgorde is moeilijk, ook in een taal met vrije woordvolgorde, 
zoals het Turks. 
(2) De productie van naamval die wordt toegekend door de syntactische structuur (en 
door persoonsvormen en voorzetsels) is intact: de patiënten gebruiken de 
naamvallen die bij de structuur horen die zij produceren. 
(3) Turkse agrammatische sprekers hebben selectieve problemen met verwijzing naar 
het verleden. Als verwijzing naar het verleden in het algemeen moeilijk zou zijn, 
dan zou het verleden deelwoord ook moeilijker moeten zijn dan het toekomende 
deelwoord. Dit is echter niet het geval, deze vormen zijn even moeilijk. Dat de 
verleden en toekomende deelwoorden even moeilijk zijn, komt waarschijnlijk door 
de structuren waarin ze getest zijn, waarin er sprake was van afgeleide 
woordvolgorde. 
(4) Woordvolgorde en naamval interacteren ook bij het zinsbegrip. Bij het spreken 
gebruiken agrammatische sprekers de naamvallen die horen bij de structuur die zij 
produceren, maar het is moeilijk voor hen om afwijkende naamval toegekend door 
de zinsstructuur juist te interpreteren. Als zowel de woordvolgorde als de naamval 
zijn, is de zin nog moeilijker te begrijpen.  
 
Op basis van deze bevindingen in het Turks is een nieuwe hypothese geformuleerd om 
de aard van de onderliggende stoornis in agrammatische afasie te verklaren. De resultaten 




laten zien dat Turkse agrammatische sprekers een zin van het type [basis volgorde – non-
remote tijdsreferentie – basis naamval] beter kunnen produceren en begrijpen dan welk 
ander zinstype ook. Maar als er meer informatie morfosyntactisch tot uitdrukking moet 
worden gebracht, dan hebben agrammatische sprekers problemen. Hoe afwijkender de zin, 
dus hoe meer integratie vereist is, hoe moeilijker het zal zijn om de zin te goed produceren 
of te begrijpen. Dit wordt de Integratie-Probleem-Hypothese (IPH) genoemd. Als een 
agrammatische spreker bijvoorbeeld een afgeleide woordvolgorde moet gebruiken, niet-
basis naamval of een verleden-tijdsvorm van het werkwoord, dan zullen de prestaties 
verminderen. Als zij de informatie van twee morfosyntactische niveaus moeten integreren 
(bijvoorbeeld afgeleide woordvolgorde en niet-basis naamval), dan nemen de problemen 
toe, dat wil zeggen als het aantal afwijkende factoren toeneemt, dan nemen de problemen 
ook toe.   
Door deze stoornis hebben agrammatische sprekers bijvoorbeeld problemen om 
pragmatische shifts en verwijzing naar het verleden uit te drukken met behulp van 
morfosyntaxis: zij kunnen deze regels niet tegelijkertijd correct toepassen. Met andere 
woorden, zij kunnen niet adequaat en consequent pragmatische en semantische informatie 
in een structuur vertalen, omdat zij de morfosyntactische informatie niet kunnen integreren. 
Die keren dat het wel lukt, is de zin ook correct. De IPH probeert zo een brug te slaan 
tussen de verschillende hypotheses met betrekking tot de problemen met woordvolgorde, 
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